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AUTHOfi’S PftEFACE. 


The present work follows in general the plan adopted for 
the other volumes of the series to which it belongs. The few 
remarks which follow may facilitate its use. 

The species of each genus are arranged in alphabetical 
order. It is true that within certain genera we caii distin- 
guish a number of groups of allied species ; but this is by no 
means always so, and even where it is possible to do this, the 
majority of the species of the genus do not as a rule allow 
themselves to be thus grouped; an arrangement according 
to aflSnities is therefore for the most part impossible. There 
seemed -to be no particular advantage in a chronological 
order, according to the date of description of the several 
species ; while the alphabetical arrangement has at least the 
merit of convenience. 

In the synonymies which head the accounts of the species 
I have given a complete list of the Indian references,— ' 
references to all the records from India, Ceylon, and Burma, 
and to all accounts of anatomy etc. based on Indian material; 
in the case of species found only in India, therefore, the list 
forms a complete bibliography. 

In the case of species found also in other parts of the 
world I have often added to the Indian references, and 
separated from them by a line, other references to papers of 
importance, — for example, to such as contain accounts of the 
anatomy or of important structural details. In the case of 
species which have been known for a luimber of years I have 
often given references to Beddard’s Monograph and to 
Michaelsen^s Tierreich Volume, where the older sources will 
be found. But it would be impracticable in a work like this 
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to give a complete bibliography o£ the widely distributed 
species ; a number of species are practically worldwide, and 
tl)e majority of the items would merely be records of occur- 
rence in Vtarious parts of the globe. 

In the case of genera I have given references wliich appear 
likely to be of use ; but for a number of widely distributed 
genera even this is unnecessary, since the lists in Michaelsen’s 
Tierreich volume will supply what is wanted. 

It may be convenient, for bibliographical purposes, to 
subjoin a list of the changes in nomenclature, etc., proposed 
herein for the first time, 

yEolosoma JiempricU (Stephenson, 1909) is renamed 
kasliyapL 

I have emended the current diagnosis of the genus Slaviva, 

Slmina montaiiah used tox Slavina (Stephenson, 1916). 

Auloplionis micJiaelse ni is xwA tor A.^^ctlvstris (Stephenson, 
1913). 

In accordance with my views on the significance of 
“tufted^’ nephridia (cf, p. 184), Megascolules hadatus 
Steph. and NotoscoUix sarasinormn Mich, are transferred to 
Woodtcardia» 

Megdscolidets oneili Steph. becomes Eotoscole^v orieili 

Megascdlides tennialai, Mich. var. karakidameiisis Ste[»h. 
becomes Notoscoleic tenmalai var. karakuktinensU, 

M.egascolkxi phaseohts Steph. becomes 1/. tochinensis Steph. 
var. phai^eol'm. 

Megascolex pentagonalU Stepli. becomes A/, tramncorenm 
Mich, var. pentagonalis, 

Megascolex curtus Steph. disappears being united with 
M. varians var. miplex Mich. 

Penonyx aborensis Steph. disappears, being united with 
P. depressus Steph. 

Similarly Perionyx Steph. disappears, being 

united with P. excavahu E. Perr. 

Penonyx ahorends^ var. heterochwtus Steph, becomes 
P. heteroehcetus 

The name Penonyx polytlieca is to be substituted for 
Penonyx sp. Steph. (Bee. Ind. Mus. xii, p, 323, 1916). 
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The name Perionyx sikkhnmsis var. micliaeh€}n is introduced 
for certain specimens of F, sikUmensis Mich. 1910. 

Eudicliogaster hinneari Steph. becomes E, aslmortlii Mich, 
var. kinnearu 

Eutyphmis koboensis and mayims Steph., and chitta-- 
gongianus Mich, disappear, being merged in E, gammiei 
(Bedd.). 

Entyphceus annandalei y^y. fiilgidus Steph. becomes 

E, incommodiis (Bedd.) ysly, fulgidKs, 

Eutyplimus hastianus Mich, disappears, being merged in 
E, moLsoni (A..G. Bourne). 

Hoplochcetella affinis Steph. becomes Erythnvodrilus 
mctofim (Steph.) var. afjinu. 

I may mention that I have given in the Introduction a 
section on Methods, which I trust may be of some use to 
those who are beginning systematic work on what will 
certainly prove to them a very interesting group ; I hope it 
may save some of those who may be obliged to work at a 
distance from expert assistance • from wasting time on 
procedures which are not calculated to give the best results, 
and from putting forth work which could easily be improved 
by adopting a more suitable technique. 

My thanks are due to Sir Artlnir Shipley for his interest 
in the progress of the work, for many useful suggestions and 
for much kind help while the volume was passing through the 
press ; to the authorities of the British Museum for kindly 
allowing me to examine a number of type and other 
specimens ; and to the Council of the Zoological Society 
for permission to make use of material previously published 
in the Proceedings of the Society. And I have finally grate- 
fully to acknowledge the help I have received in the course 
of the preparation of this volume from Dr. Annandale, 
Director of the Zoological Survey of India, He has kindly 
lent a number of blocks for the text-figures, and given 
permission for the reproduction of other figures, for which 
lolocks were not available, from the Memoirs and Eecords of 
the Indian Museum ; and he has at various times sent, me 
many type and other specimens from the Museum collections 
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for examination. Indirectly, this work is indebted to him 
for far more than this ; since my studies on the Oligochseta 
of India, which I have pursued during the last sixteen years, 
and which have led up to the preparation of the present 
volume, have been largely carried out on the extensive 
collections of the Indian Museum, and have throughout owed 
much to Dr. Annaudale^s interest and kind encouragement. 


March 1923. 
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METHODS OP EXAMINATION; SYSTEMATIC 
DESCRIPTION. 

Grood systematic descriptioE is an art, and to practise this 
it is necessary to know what to observe, and how to manipulate 
in order to observe; the observations must then be clearly 
expressed, and arranged in a definite order. We may consider 
the methods employed in the systematic examination of the Oligo- 
chaeta along with the enumeration of the characters to be observed ; 
and for this purpose we will first take an earthworm of one of the 
families Mouiligastridae, Megascolecidae, or Lumbricidas, 

The investigator often has no control over the fixation and pre- 
servation of the material submitted to him; if, however, he is 
making his own collection, he will find it advantageous to paralyse 
the worms fay placing them in water and gradually adding spirit ; 
when they are completely insensible they are transferred to 
10 per cent, formalin in a flat dish, and allowed to become stiff 
in the fully extended position; after twenty-four hours in the 
formalin they are transferred to spirit. 

The dissecting microscope used in the examination and dis- 
section should be a binocular, and one with a long arm is much 
the best, since the smaller instruments, where the dissecting dish 
has to be placed on the stage, do not allow enough room. Cataract 
knives are used for the dissection, with fine needles and the finest 
scissors and forceps. The pins for pinning out the specimens are 
entomological pins, obtainable in varying degrees of fineness for 
the larger and smaller worms. 

The lengthy diameter^ mmiber of segments^ and colour^ are to be 
noted, along with any special variations of the latter in different 
parts of the body ; the colour is frequently altered by the pre- 
servative. The/om may require mention ; e^g., the anterior end 
may be markedly bulbous ; the ventral surface may be flattened ; 
the body, or the hinder end, may be four-cornered in transverse 
section ; the dorsal surface, may be grooved, etc. 

The fTOstomium is to be noted. If not marked off by a groove 
from the first segment it is said to be zygolobous (text-fig. 1). If 
marked off, but not encroaching on the first segment, the separa- 
ting groove being strictly transverse, it is prolobous (text-fig, 2). 
If it encroaches but slightly on the first segment it is proepilobous 
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(text-fig» 3) ; if more markedly, epilobous (text-fig. 4). The pos- 
terior prolongation into the region of the first segment is called 
the tongue ; it may be delimited behind by a transverse groove, 
when the tongue may be said to be cut oflE behind ; or there may 
be no such groove, when the tongue is open, or not cut off behind. 
The length of the tongue is of importance ; if it extends through 
one-third, or a half, or two-thirds of the length of the first seg- 
ment, the description runs “ prostomium epilobous or or 
etc. If the tongue goes back to the groove between seg- 
ments i and ii, the prostomium is said to be tanylobous (text-fig. 5), 
These, forms are sometimes found combined ; thus there may be 
a transverse groove at the anterior limit of the first segment as in 
the prolobous form, together with a tongue which extends through 
part or the whole of the first segment — conditions wliich may be 
described as combined pro- and epilobous’’ (text-fig. 6), and 

A 

Fig. 3. 

A 

Kg. 6. 

Fig. 1, Zygolobous prostomium. Fig. 4. Epilobous prostomium. 

Fig. 2. Prolobous prostomium. Fig. 5. Tanylobous prostomium. 

Fig. 3. Proepilobous prostomium. Fig. 6. Combined pro- and epilobous 

prostomium. 

** combined pro- and tanylobous ” respectively. Special shapes of 
the. tongue may sometimes require notice ; its sides may converge 
backwards, even meeting to form a occasionally they 

diverge. 

The segmmu themselves are suitably expressed by roman 
numerals; — i, ii, iii, iv, etc.; while fractions, or successive 
arabic numerals separated by au oblique line, are used to denote 
the intersegmental furrows, or, in the internal anatomy, the 
septa. Thus the furrow, or, according to the context, the septum, 
between segments x and xi is denoted by or 10/11. 

The segments are often divided by secondary grooves into 
annuli^ iSi,nd. it may be useful to note the extent of this sub- 
division; as an example, **segms. iv and v biannular, vi-vii tri- 
aiinular, viii-xiii with four or five annuli, post-clitellar segras. 
triaunular,” The first segment is sometimes withdrawn within 
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the mouth aperture ; but a mistake in enumeration will usually 
be avoided by observing that in this case the setae begin on the 
first apparent segment. 

Dorsal pores are present in most species of earthworms, begin- 
ning some distance behind the anterior end. The groove in which 
they begin is to be observed ; this is suitably done when the worm 
is^ pinned out preparatory to opening, by gently pressing apart 
with needles the sides of the intersegmentai grooves in the pre- 
clitellar region. 

The setm are amongst the most important characters for 
systematic purposes. In the earthworms they begin usuallv on 
the second segment, but occasionally further back. They may be 
arranged either in two couples on each side of each segment (the 
lumbricine arrangement), or they may be more numerous and dis- 
posed in a ring (perichastine arrangement). In the lumbricine 
arrangement the most ventrally placed seta on each side is denoted 
by the letter a, the other seta of the ventral couple by the 



Pig, 7. — Lumbricine arrangement of setaJ. 

more ventral of the dorsal couple is called c, the most dorsal ly 
placed is d (text-fig. 7). The relative extent of the intervals 
between neighbouring setae ai'e recorded — i* e*. the intervals 
aby be, and cd. The observations are perhaps most easily made by 
holding the worm between the fingers of the two hands under the 
dissecting binocular, and rotating it as required. The mode in 
wdiich these i*atios are expx'essed has hitherto varied considerably, 
but I have adopted the following as convenient: the distance ah 
is taken as the unit, and is compared first with the interval aa — 
say it is one-third of aa ; by slightly x’otatiug the body of the 
worm it is now compared with bo — it may perhaps be equal to 
half be; observations made by x’otating the worm so as to bring 
ah and cd alternatdy into view may give, as a relation between 
these two, a2>=| cd. The interdorsal interval dd (measured over 
the dorsal surface) is also to be estimated in terms of the whole 
circumference; it is sometimes more, sometimes less than half 
the circumference, according as the seta d is below or above 
the lateral line of the body. A complete expression of the ratios 
can now he given in the following short and convenient form : — 
a6=:^ cd ; dd=^ circumference. 
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As, however, the above ratios often vary in different parts of the 
body, the operations have to be repeated ; three such will as a 
rule suffice — one about the middle of the body-length, one in the 
region behind the clitelliim, and one in front of the clitellum ; dd 
need usually be given only once — at the middle of the body* 

In worms with the periehsetine arrangement, the setse of each 
side are denoted a b c d e , , » * beginning from the one nearest to 
the midventral line ; and those on the dorsal side z y x , , . , 
beginning from tlje middorsal line, without regard to the actual 
number in the ring. The relative sizes of the intersetal intervals 
in the different parts of the ring are to be observed ; e, g,, the 
set£9 may be set closer together veutrally than dorsally ; and if, 
as is usual, there is a gap in the ring in the middorsal and mid- 
ventral lines, the size of the gap is to be estimated in terms of the 
next intersetal interval— d.^., aa^2ah^ stsssSt/s. 

The number of setaa in the ring is also to be counted ; and as 
tliiscliffers in different parts of the body, several counts have to be 
made. Convenient segments for this purpose are v, ix, xii, xix, 
and one in the middle of the body. The results may be expressed 
thus : — SetsB 24/v, 30/ix, 32/xii, 36/xix, and 34/raid-body. 

The counting is, I think, most easily done by holding the worm 
in the fingers of both hands under the dissecting binocular, fixing 
on the appropriate segment, and then, keeping the worm in focus, 
gradually rotating it. Bourne (20) recommends cutting open 
the anterior portion of the worm, scraping out the viscera, 
flattening out the empty body-wall between two glass slides, and 
allowing it to harden in spirit; then heating with caustic potash, 
placing in glycerine and mounting. But this of course is not 
allowable wffiere a limited number of specimens only are available ; 
and in any case it is needlessly troublesome; practice in the 
simpler method wall give facility. 

Certain setsa are sometimes enlarged relatively to tlie others : 
6.^., the ventralmost setra, a 6 c, of some of the anterior segments 
in certain perichastine worms. This is to be noted where it 
occurs. 

It is to be observed that the positions of the setse give useful 
points of reference in describing the situation of such features as 
the external apertures of the body. For this purpose, in the 
w’orms with the liimbrieine arrangement, the setra abed on each 
side may be imagined as connected by longitudinal lines ; and we 
may describe the male pores as lying, for example, between the 
lines of setss a and h, or even more shortly as being in ab; in -a 
periehratine form they might perhaps he betw^een the lines / 
and g. 

Certain setse may be modified in form ; this is especially the 
case with the penial setse so commonly found near the male pores. 
These are to be specially and minutely described, since the features 
they ^ present are among the most trustworthy of specific dis- 
tinctions. The length, thickness at the middle of the shaft, 
curvature, characters of the point, and ornamentation by lines, 
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spines or teeth, are the principal characters; it is usually 
advisable to give an illustration in addition to a verbal description. 
Certain setae i?i the neighbourhood of the spermatliecal pores ina}^ 
also be modified (“ copulatory setae ” in the genera Octoclicetus and 
Euclicliogaster), 

Though the penial setae may at times he seen projecting for 
some distance through the male pore, it is never safe to try to 
remove them from outside. They invariably break ; and the on! y 
way is, at the close of the internal dissection, to seize the setal 
sac and its surrounding muscular bundles from the inside ; with- 
draw the whole, and place it in a drop of glycerine on a slide; 
carefully, with fine needles, separate off the muscular fibres from 
the bases of the setae, and cover. In some very small worms of 
the genus Dichogastei\ the setal sacs may be too minute to be 
easily recognisable even under the dissecting microscope; and 
since in this genus the penial setae are specially important, they 
must be obtained by taking hold of the prostatic duct as near the 
body-wall as possible, and removing the whole of the prostate ; 
the setae in their sac will be found adhering to the ectal end of 
the duct. 

The extent of the cliiellum is of systematic importance, and 
also its form — ring-shaped or saddle-shaped — extending all 
round the body, or absent on the ventral surface. 8ometimes 
setae are present, and sometimes the i ate rseg mental grooves are 
visible; the colour also often differs from that of the neigh- 
bouring parts of the body. 

The position of the genital ajyertures (male pores, prostatic 
pores, female pores and sperinatbecal pores) are to be noted. The 
male pores are properly the endings of tlie vasa defereutia ; if 
prostate glands are present, they may open at the male pores in 
common with the vasa deferentia, or may discharge separately. 
After a statement of the segment or intersegmental groove in 
which they occur, their exact positions are often be.st defined by 
reference to the lines of the setm (v. sup.) — e.^.,male pores on 
sviii between the lines of setae a and 6, female pores on xiv an- 
terior and internal to seta spermatliecal pores in grooves 7/8 and 
8/9 slightly outside the line of 6. In some genera the two pro- 
static pores of the same side are connected by a seminal groove, 
the characters of which (straight, bowed outwards or inwards, 
etc.) are to be noted. 

Very important for systematic purposes is an accurate de- 
scription of the papillm, ridges, pits and other genital may^hings 
which in many worms make their appearance at sexual maturity. 
These are often variable to some extent, and if possible a number 
of specimens should be examined, in order to discover which 
characters are constant. It is frequently useful to add a drawing 
to the description. 

Having completed the account of the external characters, 
the investigator proceeds to the dissection of the worm. If the 
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specimen is single, and there is a possibility of its turning out to 
be a new species, the greatest care must be exercised, and the 
least possible amount of damage done, since the specimen ^^ill 
have to be preserved for future reference as the type of the new 
species. 

Tlie worm is to be pinned out and the anterior part of the body 
opened by a median dorsal incision. In pinning out the worm, 
the pin at the anterior end may be passed obliquely downwards 
and backwards through tiie mouth, so as to avoid damage to the 
prostomium. 

The student wlio has had the usual laboratory training will 
often be tempted to examine the smaller earthworms by longi- 
tudinal sections of the anterior end instead of by dissection. Tor 
earthworms, however, this is scarcely ever necessary, and, wliere 
material is limited, should only be resorted to in very exceptional 
cases, jN'ot to speak of the time required (which is scarcely a 
valid argument), the alimentary canal often contains earth, which 
interferes with the cutting and may practically destroy the whole 
specimen ; it is also much easier to give an accurate description 
of the shape and relations of the organs — of a spermatheca 
wnth diverticula — from dissection than from the reconstruction of 
sections ; the penial setae, too, are destroyed in sections, and these 
are of decisive importance in precisely that gmm-~rBichogaster — 
where, on account of the small size of the worms, sectioning is 
most likely to be employed. 

By practice it will be found possible to obtain quite satisfactory 
systematic descriptions from dissections in worms down to 1| mm. 
in diameter, or even down to mm., and there are very few 
earthworms of smaller size than this. 

The above refers especially to the cases where only one or a 
Very few’ specimens are available ; it is of course not meant that 
sections should not be attempted when a number of exuinples are 
at hand. But it will be seen that I disagree with the opinion of 
Smith (Proc. U.S. National Museum, lii, 1917, p, 169), that *‘an 
adequate study of earthworms for systematic purposes demands 
serial sections of sexually mature specimens, although much 
important information can be gained by careful dissection.'' This 
author recommends (in the ease of types, or where material is 
scarce) splitting the anterior portion in the sagittal plane, and 
removing the dirt from the alimentary canal; one half of the 
anterior end is then to be sectioned. 

In case the material is ample, a second dissection from the 
ventral surface is sometimes useful — to determine the re- 
lations of the testis sacs, and whether or not those of the same 
segment are united below the alimentary tube. Benham (J. Linn. 
Soc. Lond., Zoo]., xxvi, 1897) recommends a dissection from the 
side ; but of this I have scarcely any experience. 

The worm having been opened, the septa in the anterior part of 
the body are first observed. Some of these may perhaps be 
absent; others may be thickened, in which case the various 
degrees of thickening are to be noted. 
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The chief features of systematic importance in the alimentary 
canal are the following:— (1) The presence and position of a 
gizzard or gizzards. If the gizzard is far forwards, it is not 
always easy to determine which segment it belongs to, since the 
septa here are usually funnel-shaped, with their parietal much in 
front of their oesophageal attachment ; they may thus closely 
invest the sides of the gizzard, and the one in front of which the 
gizzard really lies may appear to be attached to its sides or even 
to its anterior end ; moreover the septa here may be extremely 
thin, and in badly preserved specimens may be in danger of 
being overlooked altogether. (2) The calciferous glands — their 
number, position, and whether stalked or attached by a broad base 
to the oesophagus. (3) The segment in which the intestine begins, 
and the presence and position of intestinal cteca. (4) Some 
authors note tlie characters of the typhlosole. 

Not many characters of the vascular system are used in syste- 
matic descriptions of earthworms. The chief of these is the 
number of hearts^ and more especially the position of the last 
(most posterior) heart. Sometimes the dorsal vessel is double 
(very rarely indeed in Indian worms). 

Nephridia occur either as meganepJiHclia^ or as micronejpliridia. 
The micronephridia vary much in size and arrangement. There 
may be a large number of minute nephridia scattered irregularly 
over the inner surface of the body-wall and on the septa ; or the 
number in each- segment may be fewer, and they may then be 
arranged in definite transverse rows on the parietes — one or two 
rows in each segment. All the micronephridia may not be of the 
same size — the most ventrally situated may be the largest. 
These points of number and relative size are of some importance 
in certain genera of the Octochmtinse {Octochcetus^ EudicJiogaster) 
and Megascolecinse {Megascolides, Megascolex), In micronephridial 
genera bushy nephridial tufts are usually found in the anterior 
segments by the side of the pharynx and anterior part of the 
oesophagus. 

The sexual organs are the most important of all for systematic 
purposes. The testes and their associated fimyiels may be one or 
two pairs ; they may be enclosed in special compartments of the 
coelom {testis sacs), or may lie free in their segments. In an ad- 
vanced stage of sexual maturity the testes are quite small, and may 
be quite undisco verable ; the presence of the funnels, sometimes 
apparently large and glistening through adherent spermatozoa, 
may, however, usually be taken as an indication of the presence of 
testes also. The seminal vesicles, in which the spermatozoa ripen, 
communicate with the testis segments, or the testis sacs ; their 
position, size, and lobulation or its absence are to be noted. 

In connection with the external pores, or in the neighbouring 
segments, there may be i^rostaU (spermiducal) glands. In the 
Moniligastridse, the shape and character of the surface of the gland 
are important ; in the Megascolecidse, the form (whether tubular 
or compact, and in the latter ease whether much or slightly lobed). 
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size, and position of the glandular portion and the length, thick- 
ness, course and character (whether smooth and shining, or the 
reverse) of the duct require description. The ectal end of the 
male apparatus may be dilated and eversible as a bursa copulatrix. 

The female organs comprise the ovaries^ female funnels and 
cvichicts, a,nd sometimes (receptacula ovorum); these have 

not as a rule the same importance as the male organs. The 
spermathecce are among the most important of the genital organs ; 
their number and position are to be noted, the ampulla and its 
duct are to be described; and especially the characters of the 
diverticulum or diverticula (if any), and the place of its^ junction 
with the main portion of the apparatus. In the Moniligastridse, 
it is important to note any dilatation of the end, or the characters 
of any sac (atrium) opening into the end, of the spermathecal 
duct. 

In many of the smaller Megascolecidse, the characters of sperma- 
theca and diverticulum are best ascertained by removing one 
and mounting it in glycerine. The preparation will usually 
become sufficient!}" transparent in this medium ; if not, it may he 
rendered clearer by being treated on the slide with a small drop 
of glacial acetic acid before mouiiting in glycerine. 

The small, usually aquatic Oligoehseta of the families iEoloso- 
matidae, Naididse, TuhificidsB and Enchytrmidae require quite 
different methods of examination. These are mainly microscopic. 

Tlie examination of the living worms should never be omitted 
if opportunity offers. The JEolosomatidse, and most of the Naididse, 
are transparent enough to allow the whole anatomy (except that 
of the sexual organs in the mature worms) to be investigated, and 
many details are more evident than in fixed specimens. The 
worms are, however, sometimes very active, crawling out from 
under the cover-glass, or not remaining long enough in one 
position to allow of examination ; much patience is often needed, 
especially in warm weather. Piguet (133) recommends the use 
of ice ; but the introduction of a drop of 1 per cent, solution of 
cocaine hydrochloride is often destructive. Less is to be learned 
from examination alive in the case of the TubificidsB and 
Enchytrasidse. 

It is very difficult indeed to examine woi'ms which in the 
process of killing have screwed themselves up into all kinds of 
curves. The investigator will often I’eceive worms for exami- 
nation which haA^e had no particular care bestowed on their 
fixation, and in such cases he must, of course, do the best he can 
with them. When, how^ever, be collects material for himself, 
it is worth while taking some trouble in the matter. 

A good w"ay of getting worms killed in the extended position is 
to take two glass slides, and to place one on the top of the other, 
so that the longer edge of the lower projects some distance beyond 
that of the upper ; a worm is now placed in a drop of water in 
the angle where the edge of the upper meets the surface of the 



METHOJJS OE EXAMINATIOK. 


9 


lower slide. The worm will extend itself and crawl in one direction 
or the other along this angle ; at a suitable moment it is deluged 
with the fixing solution, preferably hot, in order to kill it before 
it has time to throw itself into ciiryes. 

If a number of worms have to be dealt with at one time, a fairly 
good method is to place them in a shallow glass dish, and drain 
off all the water. They will soon begin to extend themselves and 
crawl about on the moist bottom of the dish, when they may be 
deluged with the hot fixing solution. Some no doubt will be 
contorted, but while none will be absolutely straight, a number 
will be quite suitably disposed for microscopical examination or 
sectioning. I do not regard a slight ventral curve, which most of 
the worms will have, as altogether a disadvantage, since this is a 
help in orienting it for section cutting, and causes no distortion. 

Or the worms may be simply dropped from a pipette into hot 
fixing solution in a test-tube or beaker. The solution should, to 
get the best results, be some way under boiling point. 

I do not recommend preliminary narcotization with chloretone, 
chloral, or methyl alcohol, at any rate for the Naididne, which are 
very delicate and easily injured. 

As fixing solutions for ordinary work, hot formalin (10 per 
cent.), and hot dilute sublimate and acetic are good. Piguet (133) 
recommends 1 per cent, sublimate for the large species of Naiclidae 
and 0*1 per cent, for the others. In this latter case presumably 
the heat is the chief fixative agent; the results, however, are 
excellent. The same solution of formalin, and stronger solutions 
of sublimate, or sublimate and acetic, may be used for Tubificidse 
and Enchytrmidse. 

In the Naididae, the most important systematic characters are 
those of the setm. It is very difScult to examine these adequately 
in whole worms, since they do not usually, in the intact animal, 
lie in one plane under the microscope, and neither their length 
nor the form of their distal end can be judged accurately. In 
preserved material nothing can be done, except to choose for 
examination such setae as may be most suitably disposed ; but if 
the living worms are available, most excellent preparations can be 
made (at the sacrifice of the specimen for other purposes) ac- 
cording to the method well explained by Piguet (133). Place the 
worm in water under a cover-glass, without air-bubbles ; remove 
any excess of water, and then allow evaporation to proceed ; the 
animal becomes more and more compressed, and finally bursts and 
flattens completely, the empty skin remaining with the setse in 
place. Wlien this has happened, and before the evaporation is 
so complete that air is drawn in under the cover-glass, a small 
drop of glycerine is placed at the margin of the cover-glass ; this 
will be drawn in to replace the water lost by evaporation ; any 
excess is removed, and a ring of varnish applied. Setse. are best 
examined in water or glycerine ; it is difficult to see them well in 
balsam, owing to the refractive index, which is nearly the same 
for both setm and balsam. 
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The setae are not of such chief importance in the Enohytraeidse, 
nor, as a rule, in the Tubihcidae, while the bodies of these worms 
are too resistant to flatten out completely under the above treat- 
ment. Similar preparations may, however, be obtained by killing 
the worms by dilute alcohol, or by leaving them for some time in 
a small quantity of water, which is not changed ; if after death 
they are left in the water for some time longer — say over night — 
they decompose and become sufficiently soft to give good setal 
preparations. 

I know of no way of getting good setal preparations from pre- 
served material. I have tried softening the specimens with 
solutions of caustic potash ; but the prolonged action which is 
necessary affects the shape of the setae, causing them to swell. 

In no group of worms, not even in the l^aididse, can the sexual 
organs be adequately examined in the living condition ; the opaque 
clitellum entirely obstructs the view. Here dilacerations of fresh 
or of preserved specimens may give considerable help, and will 
allow the size and shape of parts of the apparatus to be more 
easily apprehended than can be done from sections. Benham (114) 
gives some useful bints for the examination of worms of the size 
of the Phreodrilidse ; a specimen was “ bisected in the region of 
the reproductive organs, and the latter were partially isolated by 
removal, under a dissecting lens, of the gut and part of the body- 
wall, so that the true form and disposition of the spermiducal 
gland could be studied.” In another case, after bisecting, one 
half was cut into a series of transverse sections; in the other 
half, the male apparatus was first studied m situ as an opaque 
object ; “ it was then gently removed from its attachment to the 
body- wall near the pore, and later cleai-ed in glycerine, in which 
it was possible to turn it over and examine first one side, then the 
other, Einally, it was stained and mounted in balsam. But, as 
is known to students of the Oligochseta, the glycerine preparation 
is of greater value in tracing out ducts, etc., than the balsam 
preparation.” 

But for the complete description, and usually for the identifi- 
cation, of an Enchytraeid or Tubiticid worm (and also for the 
description of the sexual apparatus of one of the Naididse), serial 
sections are essential. Attempts have often been made to describe 
species — especially of the Euchytraeidse — without going to the 
trouble of sectioning one or more specimens, but I cannot consider 
the results satisfactory. These two families, the Enchytrseidse and 
Tubificidse, with the Lumbriculidae and one or two other small 
groups which do not occur in India, are by far the most trouble- 
some of all the Oligochseta to identify and describe ; too large for 
microscopical examination, and too small for dissection, they must 
be sectioned if an adequate account of their anatomy is to be 
obtained, I prefer a series of longitudinal sections rather than 
transverse, since in the first place a satisfactory series can be 
obtained from specimens which are even fairly strongly curved, 
provided that the curve is approximately in one plane; and 
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secondly, larger portions of the systems are visible in one section, 
and their mutual relations are more easily ascertained ; while it 
is much easier, also, to fix the numbering of the segments in a 
longitudinal series. 

The characters to be observed in the Microdrili are largely the 
same as, though fewer than, in the Megadrili ; there are however 
certain additions. 

The characters of the setce, as has been explained, are of more 
importance, especially in the Naididm and in some of the Tiibi- 
fieidm. In the double-pronged setm (crotchets) of the former 
family, the number in a bundle, length, thickness, degree of cur- 
vature, position of noduliis, the relative length and thickness of 
the terminal prongs, and sometimes their shape and the size of the 
angle between them, are to be determined. It is to be noted that 
the ventral setse in the most anterior segments (ii~iv. or more 
usually ii-v) sometimes have different proportions from tiiose 
which occur throughout the rest of the body. The dorsal buudles 
may contain either hair or needle setse, or both ; the numbers of 
each iu a bundle, the length of the hair setse, and whether or not 
they are perfectly smooth, the length and shape of the needles,* 
the position of the nodulus, and especially the characters of the 
tip, for which the use of the oil immersion lens is necessary, are 
the chief points to be observed. Occasionally fan-shaped or 
pectinate setse are met with. Penial setse are important, if 
present. 

The size, shape, and other characters of the cceiotnic corpuscles 
(if present) in the Naididse and Euchytrgeidse ; the shape of the 
cerebral ganglion ; the presence or absence of a stomachal dila- 
tation of the alimentary tube ; the characters of the various 
organs which have been termed prostates ; the length and dis- 
position of the vas deferens, and the characters of the atrium (the 
terminal dilated portion of the male apparatus) are examples of 
the points that require to be observed. Other features may 
deserve note iu certain families or genera — the colour of the 
oil-like globules in the integument of the ^olosomatidse ; the 
distribution of the so-called copulatory glands which surround 
the ventral nerve cord in certain EiichytrmidsB ; the length, 
relatively to the thickness, of the peculiar cylindrical male 
funnels in this family ; the presence and characters of the penial 
bulb in a number of Enchytrseid genera ; the segment in which 
the dorsal vessel begins in this family ; the presence or absence 
of head-pores, the proportions of the anteseptal and postseptal 
parts of the nepbridia, and the origin and direction of the nepb- 
ridial duct in the same worms ; the segments in which the peculiar 
‘‘ chyle-cells occur in the genus Fridericia; the presence or 
absence of snpraintestinal, subintestinal, and integumentary 
vessels in the Tubificidse; the presence of gills in certain genera ; 
the characters of the penis, and of the chitinous penis-sheath in 
certain genera of Tubificids ; the occurrence of spermatophores, 
etc. 
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One further point is of importance in the ^olosomatidae and 
ISiaididae. These families reproduce themselves principally by 
fission ; a “ budding zone ” is first produced — in other words, a 
number of new segments are formed at some point in the animaPs 
body, and fission takes place through this zone of newly pro- 
liferated segments, in such a way that some of them form the tail 
end of the anterior animal, and the rest the head of the posterior. 
The number of the segments in front of the budding zone (i. e,, 
the number of segments of the original animal which enter into 
the body of the anterior daughter animal) is denoted by w; it is 
constant for a number of species of JEolosonia and Ch(^.tog aster ^ 
but varies within wider or narrower limits for most species of 
i^aididse. 

But systematic descriptions of the Microdrili are much less 
uniform in type than those of the earthworms, and the characters 
which are used for purposes of discrimination vary so much 
in the different families and genera that they can scarcely be 
learnt, except from a perusal of the descriptions themselves. 

THE GEOaRAPHICAL DISTRIBUTION OF 
INDIAN OLIGOCHJSTA. 

The regional division of India adopted below for the Oligochaeta 
is largely similar to that employed by Dr. Aniiandale in the volume 
of the present series which deals with Freshwater Sponges, 
Hydroids and Polyzoa. Dr. Annandale’s division takes Blanford’s 
physiographical regions as its basis. Mine differs from Ann andale’s 
mainly in recognising a southern region (very distinct as regards 
the Oligochaete fauna), which comprises the narrower southern 
end of the peninsula, below the level of Groa and south of the 
15 th parallel, from the eastern to the western shore ; the Malabar 
(hei'e called the Western) region and main Peninsular area are 
correspondingly reduced. It may be noted that the limits of these 
areas do not always correspond exactly with those of the political 
divisions whose names are used in defining them ; thus I have 
placed Rangamati, which belongs politically to Bengal, in the 
Burma Region rather than in the Indo-Gangetic Plain. 

As in Dr, An iiand ale’s lists, varieties are ignored, as not having 
a geographical significance. 

1. NORTH-WESTERN TERRITORY.^ 

(The drainage system of the Indus, so far as comprised in the 
plains of India ; the Punjab, N.-W. Frontier Province, N. Raj- 
putana, Sind.) 

iEoiiOSOMATIDJE. 

JEolosoma kashyapi (Lahore). 

-^olosoma viride (Lahore). 

* Por the significance of Roman and Italic type in the following lists, cf. p, 25. 
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ISTaididjE. 

Chsetogaster beogalensis (Peshawar; JSTowshera; Cxiirdaspur 
Bist.). 

Chsetogaster langi (Lahore). 

Chaetogaster orientalis (Lahore). 

Nais cotniounis (Lahore; Peshawar). 

Nais Paraguay en sis (Lahore). 

Nais ravieusis (Lahore). 

Naidiuin minutum (Lahore). 

Pristina longiseta (Lahore). 

Pristina sequiseta (Lahore). 

Branchiodrilus hortensis (Lahore). 

Hsemonais laurentii (Lahore). 

Slavina appendiculala (Lahore). 

Stylaris lacustris (Lahore). 

Dero limosa (Lahore). 

Aulophorus teoatus (Lahore). 

TUBmCIBJE. 

Limnodrilus socialis (Lahore). 

Branchiura sowerbyi (Lahore). 

ENCHYTRiEIJDJE. 

Pridericia bulbosa (Lahore). 

EncLytraeus harurami (Lahore). 

MEGASCOLECIBiE. 

Mioroseolex phosphoreus (Peshawar). 

Megascolex inauritii (Lahore ; Kapurthala). 

Pheretiiua elongata (Karachi). 

Pheretiina haw'ayana (Lahore). 

Pheretima heterochaeta (Lahore ; Peshawar). 

Pheretima houlleti (Eawal Pindi). 

Pheretima postiuima (widely spread). 

Octochsetus fermori (Hoshiarpur). 

Eutypliceus ihrahimi (Kapurthala). 

Eutyphceus incouimodus (Ainbala; Bawul Pindi; Hoshiarpur 
Dish). 

Eutyphceus waltoni (Hoshiarpur Disl.). 

Eutyphceus inobammedi (Eawal Pindi). 

Ocneroclrilus occidentalis (Eawal Pindi ; Mardiin). 

LtJMBBICIBjE. 

Helodrilus caliginosus (widely spread). 

Helodrilus parvus (widely spread). 

2. WESTEEN HIMALAYAN KEGION. 

(Prom Hazara to tlie border of Nepal, including Kashmir.) 
Naibibje. 

Chjetogaster limnaei (Naiui Tal). 

Nais communis (Kasauli). 
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Slavina montana (Bfiim Tal). 

Stylaria keiopi (Bhirn Tal). 

Aulopborus tonkinensis (BMqi Tal). 

Mo^’ILIGASTEIJ).E. 

Brawicla japonica (Murree ; ? Simla). 

Brawida nepalensis (Behra Bun). 

Megascolecidje. 

Pheretima liawayaiia (Behra Bun; Garhwal). 

Piieretima heterochseta (Simla; Naini Tal), 

Pheretima houlleti (Behra Bun ; Bhim Tal). 

Pheretima postbuma (Behra Bun). 

Perionyx hainii (Simla). 

Perionyx excavatus (Behra Bun ; Knmaon Bist, ; Simla 
Bist.). 

Perionyx nainianxis (Kumaon Bist.). 

Perionyx simlaensis (Simla). 

Octochietus fermori (Kasauli). 

Eutyphoius imnandalei (K}imQ.on. Bist.). 

Eutyphatm mamvi (Behra Bun). 

Eiityplicem iiainiamcs (Naini Tal). 

Eutyphceus orUntalis (Behra Bun). 

Eufyphoeus waltoni (Behra Bun). 

Evxlickogcister parvus (Behra Bun). 

LtJMBEICinJE. 

Helodrilus ealiginosns (Kashmir; Gilgit; Simla; Naini Tal). 
Helodrilus constrictus (^Simla Hills). 

Helodrilus eiseni (Naini Tal ; Painsur). 

Helodrilus foetidus (Simla). 

Helodrilus hempi (Simla). 

Helodrilus mariensis (Murree). 

Helodrilus parvus (Kashmir; Simla Hills; Naini Tal). 
Helodrilus prasJiadi (Kashmir), 

Helodrilus roseus (Kashmir). 

Helodrilus rubidus (Naini Tal ; Simla). 

Octolasium lacteum (Simla Hills). 

3 NORTH-EASTERN PEONTIER REGION. 

(Nepal and eastwards, including Assam.) 

TirBmoiD.E. 

Branchiura sowerbyi (Manipur). 

Bothrioneurum iris (Kurseong). 

Ekchytejeidje. 

Eridericia carmichaeli (Darjiling Bist.). 

Monieigastbjm. 

Brawida decourcyi (Abor). 

Ih^awida hempi (Ahor). 
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Drawl da nepalensis (Nepal). 

Drawida pellueiclus (Abor). 

Braividxt rosea (Oherrapunji). 

Drawida rotiingana (Abor). 

Megascolecid^e. 

Plutellus ahorensis (Abor). 

Plutelhis siklcimensis (Darjiling Dist.). 

Megascolides hergiheili (Darjiling Dist.). 

Notoscolcx oneili (Abor, Darjiling Dist.). 

Notoscolex stewarti (Abor). 

Notoscolex striatiis (Abor). 

Megascolex duhius (Kurseong). 

Megascolex liorai (Oherrapunji). 

Piieretima hawayana (Kurseong ; Nepal ; Manipur). 
Pheretima heteroehseta (widely spread). 

Pheretiina houlleti (Oherrapunji). 

Pheretima lignieola (Dibrugarh). 

Perionyx alatus (Darjiling Dist.). 

Perionyx annandalei (Darjiling Dist. ; Oherrapunji). 
Perionyx, anmdatus (Abor). 

Perionyx depressus (Abor). 

Perionyx excavatas (widely spread). 

Perionyx fossus (Shillong). 

Perionyx foveatus (Abor). 

Perionyx gravelyi (Darjiling Dist.). 

Perionyx heierochmtm (Darjiling Dist.). 

Perionyx hinidlayanns (Darjiling Dist.). 

Perionyx inorimtns (Darjiling Dist.). 

Perionyx Icempi (Abor). 

Perionyx Icohoensis (Abor). 

Perionyx ijtfoshi { N epal), 

Perionyx modestus (Oherrapunji). 

Perionyx nanus (Darjiling Dist.). 

Perionyx pallidus (Darjiling Dist.). 

Perionyx p)incerna (Darjiling Dist.), 

Perionyx polclir I anus (Darjiling Dist.). 

Perionyx pidvinatus (Darjiling Dist,). 

Perionyx rimatus (Darjiling Dist.). 

Perionyx sliiUongensls (Shillong). 

Perionyx sihlciniensis (Darjiling Dist.). 

Perionyx iuraensis (Garo Hills). 

Perionyx variegatus (Darjiling Dist.). 

Octochixtus Jiodgarti (Nepal), 

Euiyphmus ahorianus (Abor). 

Eutyplmus gammiei (Garo Hills; Abor; Darjiling Dist.). 
Eiityphoeus mani purer sis (Manipur). 

Eutyphceus nepalensis (Nepal). 

EutyphcBus pJiarpingianus (Nepal). 

Eutyphceus turaensis (Garo HiUs). 

Diciiogaster crawi (Darjiling Dist.). 
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Heloclrilus constrictus (Darjiling Dist.). 

Heloinlus foetidus (Darjiling Dist.). 

Helodrilus rubidus (Darjiling Dist.). 

4. INDO-GANGETIO PLAIN. 

(United Provinces, Bihar, Bengal.) 

JEoIiOSOMATIDJE. 

^^olosoma bengalense (Calcutta). 

NaIDIDjE. 

Chaetogaster bengalensis (Calcutta). 

Chaetogaster spongillsB (Calcutta). 

Nais communis (Agra). 

Nais elinguis (Calcutta). 

Nais obtusa (Lucknow ; Calcutta). 

Nais paraguayensis (Calcutta; Sirsiab)- 
Nais pectinata (Agra). 

Pristina longiseta (Calcutta). 

Pristina sequiseta (Calcutta; Allahabad). 

Pristina proboscidea (Calcutta). 

Branchipdrilus hoi’tensis (Agra). 

Hsemonais laurentii (Agra). 

Slavina appendiculata (Alipur). 

Stylaria lacustris (Calcutta). 

Dero limosa (Agra). 

Aulophorus tonkinensis (Calcutta; Lucknow). 

TtJBlFIOIDiE. 

Limnodrilus socialis (Calcutta). 

Branchiura sowerbyi (Calcutta, Lucknow, Agra). 

MomLIOASTEIJD^. 

Drawida jcilpaigurensis (Jalpaiguri). 

Drawida nepalensis (Kierpur). 

Megascolecid^e. 

Megascolex mauritii (widely spread). 

Pheveiima ahxandri (Calcutta). 

Pheretima anomala (Calcutta). 

Pheretima hawayana (Bindra Ban). 

Pheretima heterochaeta ( Siliguri). 

Pheretima houlleti (Calcutta ; Eanigan j ; Allahabad), 
Pheretima posthuma (widely spread), 

Perionyx excavatus (Calcutta; Sibpur; Eaisliahi; Pilibhit 
Dist,). 

Perionyos fulvtis (Calcutta). 

Perionya^ m ’intosM (Sibpur). 

Octoehsetus beatrix (Calcutta). 
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Octochsetus fernaori (Eaniganj ; Saharaapur)* 

Eutyphoeus hishamhari (Pusa). 

Eutyphonus comillahius (Comillah). 

Eutyphosus gammiei (Comillah). 

Eutyphoeus incommodus (widely spread). 

masom (Calcutta; Eajshahi; Sirsiah; BaraBanki; 
Basti Dist.). 

Eutyphoeus mohammedi (Allahabad). 

Eutyjph(BU8 nicTiolsoni (widely spread). 

Eutyphoeus orientalis (Calcutta). 

Eutyphoeus paivai (Pusa). 

Eutyphoeus quadripapillatus (Calcutta ; Saraghat ; Sirsiah). 
Eutyphoeus scutarius (Comillah). 

Eutyphoeus waltoni (widely spread). 

Bamiella hishamhari (Saharaupur). 

Eadichogaster hengalensis (Calcutta ; Eaj Mahal). 

Dichogaster bolaui (Calcutta). 

Dichogaster modiglianii (Calcutta). 

LuMBEIGIU-aj. 

Grlyphidrilus papillatus (Lucknow). 

Glyphidrilus tuberosus (Jalpaiguri). 

Helodrilus indicus (Calcutta). 

5, BURMA. 

(Including the Andamans and Nicobars.) 
jVJ’AiniBiE. 

Chsetogaster annandalei (Inie L.). 

Chseto^aster hengalensis (Inle L.). 

Chsetogaster liumsei ? (Inle L.). 

TUBXBIOIBiB. 

Branchiura sowerbyi (Inie L., Kaung-Daing). 

MoifllilOASTRIDiE. 

Besmoguster donee (Meteleo). 

Eupolygaster hroiani (N. Shan Hills). 

Drawida barwelli (Padaung Dist.). 

Drawida burchardi (Andamans). 

Brawida affinis (Rangamati). 

Brawida hodgarti (Rangamati). 

Drawida nepaleusis (Rangamati). 

Brawida papiilifer (Rangamati). 

Brawida rangamatiana (Rangamati). 

Meoascolecibje. 

Wcodwardia hurhilli (W. Akyab Dist.). 

Megascolex mauritii (Mandalay ; Andamans). 

Pheretima andamanensis (Andamans). 
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Pheretima andersoni (Amherst). 

Plieretima hh'manica (Bhanio), 

Pheretima hournei (Oheba Dist.). 

Pheretima carinensis (Oheba Dist.). 

Plieretima fees (Amherst Dist.). 

Pheretima hawayana (Eangamati). 

Pheretima heterochseta (Rangaraati ; IS^. Shan States). 
Pheretima houlleti (Pegu Dist.). 

Plieretima lignicola (Lower Burma). 

Pheretima osmastoni (Andamans). 

Pheretima peguana (Rangoon). 

Pheretima suctoria (Andamans). 

Perionyx arhoricola (Cheba Dist.). 

Perionyx excavatus (widely spread). 

Perionyx fulvus (Inle L.). 

Perionyx mHntoshi (Akyab). 

Eutyjphceus foveatus (Rangoon). 

Eutyphoeus gigas (Rangamati). 

Eudichogaster chittagongensis (Rangamati). 

Dichogaster bolaiii (Eangamati). 

Ocnerodrilus occidentalis (Andamans). 

LUMBRICUDiEJ. 

Pontoscolex corethrurus (Andamans). 

Glyphidrilus papillatns (Oheba Dist.). 

Helodrilus foetidus (Nicobar Is.). 

Lumbricus rubellus (Nicobar Is.). 

6. MAIN PENINSCJLAE AREA. 

(Including S, Rajputana and the Oentral India Agency.) 

NAinim®. 

Nais gwaliorensis (Gwalior), 

Nais paraguayensis (Gwalior; Pachmarhi; Saugor ; Barkuda)* 
Nais pectinata (Gwalior). 

Pristina longiseta (Gwalior), 

Tubibxcxdje. 

Monopylephorus parvus (Chilka L.). 

Aulodrilus remex (Burhanpur). 

ElSfCHYTBiEtDJJEl. 

Enchytrseus bai’kudensis (Chilka L.). 

MOBfILISASTBIDiE. 

Drawida wills! (Bilaspur ; Hyderabad). 

MBGASCOI/ECIBiE. 

Pontodrilus bermudensis (Ohilka L.). 

Megaecolides annandalei (Godaveri Dist,). 
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Megascolex mauritii (widely spread). 

Pberetiina bicincta (Hyderabad). 

Pheretima elongata (Hyderabad). 

Pheretima hawayaua (Udaipur). 

Pheretima posthuma (Ajmere ; Udaipur ; Gwalior). 
Perionyx sansibaricus (Kbandwa, Kala Kuud). 
OctoGhcetiis harJcudensis (Chilka L.). 

Octoehsetus fermori (Gwalior). 

Ociochcetiis paUensis (Bina ; Palia ; Indore). 
OciochcBtu& pJiillotti (Hydex’abad). 

Octoehcetus ^ure^isis (Sur L. ; Barkul). 

Eutvphoeiis waltoni (Gwalior). 
llamiella pachpaliarensis (S. Eajputana). 
Eudicliogaster aslnuorthi (widely spread). 
Euclichogaster harhxulemis (Chilka L.). 

Eiidichog aster hengaUnsis (Jubbulpore ; Cuttack), 
Eudicliogaster falcifer (Jubbulpore ; Sangor). 
Eudicliogaster praslmdi (numerous localities). 
Eudicliogaster imsillus (Saugor). 

Uichogasfer bolaui (E. Eajputana). 

Ocnerodrilus occiden tails (Kotah).- 

LuMBRTOIUjE. 

Poutoscoiex corethrurus (Hyderabad). 

Glgphidrilus tube?'osus (Cuttack). 

Criodrilus lacuum (Chilka L.). 

Helodrilus caliginosus (Mt. Abu). 

Helodriliis parvus (Partabgarh ; S. Eajputana). 


7. SOUTHERN REGION. 

(S. of Latitude 15°.) 

Naidim. 

Nais communis (Travancore). 

Nais pectiiiata (Travancore). 

Naidiuui breviseta (Madras). 

Pristina longiseta (Travancore). 

Branchiodrilus semper! (Madras). 
Branchiodrilus inenoni (Madras). 

TUBIEICIBiE. 

Brancliiura sow'erbyi (Madras). 

Tubifex tubifex (Nilgiris). 

Moniligasteid^e. 

Moniligaster desTiayesi (Cochin ; Travancore). 
Momligaster perrieri (Travancore: Palni Hills). 
Drawidxt annamlalei (Tan j ore). 

Hrawida barwelli (Ti^avancore). 
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Drawida hrunnea (Cochin). 

Drawida chalakiidiana (Cochin). 

J)rawida cJilorina (Nilgiris). 

Dratvida elegans (Coorg). 

Drawida fakir (Animanallur). 

Draioida ghatensis (Travancore ; Cochin). 
Drawida grandis (Nilgiris). 

Drawida mattlmii (Calicut). 

Draivida mimita (JSalem). 

Drawida modesta (Coorg). 

Draivida imduvatamemis (Nilgiris). 
Drawida nilamhurensis (Nilambur). 
Drawida par ado, va (Coorg). 

Drawida parambiJcvlamana (Cochin). 
Drawida pare a (Nilgiris). 

Drawida pellucida (JS'ilgiris ; Travancore). 
Drawida ramnadona (Madura Dist,). 
Drawida rohustco (Nilgiris). 

Draivida sapphirinaoides (Nilgiris). 
Draivida scandens (Mysore, Coorg). 
Draivida shunlcarai (C. Comorin). 

Drawida somavarpatana (Coorg). 

Drawida sxdcata (Nilgiris). 

Draivida travancorensis (Travancore). 
Drawida imiqua (Nilgiris). 

Meoascoleoid-®. 

Dlutdkis aquatilis (Nilgiris). 

Flutellns dubariensis (Coorg). 

Fliitellus indices (Palni Hills). 

Flutellns palniensis (Palni Hills). 

Fluiellus timidus (Muvattupuzha). 
Pontodriliis bermiidensis (Ennur). 
Woodwardia Imstatus (Cochin). 
JSpenceriella dmdecimalis (Palni Hills). 
Comarodrilus gravelyi (Cochin). 
Megascolides cocJiinensis (Cochin), 
Megascolides duodecimalis (Cochin). 
Megascolides pilatus (Cochin). 

Notoscohct) pmmudianus (Tra vanco re). 
Notoscolecv scuianus (Palni Hills). 
NoimVolesv tenmalai (Travancore), 
Megascolex c&chinensis (Cochin). 

Megascolew curgensis (Coorg). 

Megascolew eunephrus (Travancore), 
Megascokcv JUiciseta (Cochin). 

Megascolew Tiendersoni (Palni Hills), 
Megascohw imperatrLv (Nilgiris), 
Megascolew insignis (Travancore ; Cochin). 
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Megascolex Tcavalaianm (Cochin). 

Megascolew JconJccmensis (Tnavancore ; Cochin ; Coorg ; 
S, Malabar Coast). 

Megascolex mauritii (numerous localities), 

Megascohic jiheretima (Coorg). 

Megascolex ^olytheca (Cochin). 

Megascolex pumilio (Travancore). 

Megascolex ratiis (Travancore ; Coorloon). 

Megascolex sylvicola (Paliii Hills). 

Megascolex travancorensis (Travancore). 

Megascolex trivandranus (Travancore). 

Megascolex vilpattiensis (Pa Ini Hills). 

Pheretima bicincta (Travancore). 

Phereiima hudiarensis (Nilgiris). 

Pheretima elongata (Coorg). 

Pheretima heterochseta (Hilgiris; Palais). 

Pheretima houlleti (widely spread). 

Pheretima iravaneorensis (Travancore). 

Pheretima trivandrana (Travancore). 

Diporooliceta pellucida (? locality). 

Perionyx mysorensis (Mysore). 

Perionyx saltans (JN’ilgiris). 

Perionyx sansibaricus (Nilgiris : Palnis). 

Howascolex hidens (Mysore). 

Hotvascolex corethruriis (Mysore, Coorg). 

Howascolex marlcaraensis (Coorg). 

Hamidla heterochceia (Coorg). 

Octochceiiis aitlceni (Tmvancore). 

Oetochsetus fermori (Karakulam). 

Octochcetus maindroni (Weyra Karur ; S. Arcot). 

Ociochcetus patto ni ( Mad ras) . 

OctochcEtus pittnyi Mangalore). 

Octochcetus thurstoni (Madras). 

Dichogaster aiSnis (Travancore). 

Dichogaster bolaui (Travancore; Cochin). 

Dichogaster malayana (Travancore), 

Dichogaster curgensis (Coorg). 

Dichogaster travancorensis (Travancore). 

Ocnerodrilus occidentalis (Travancore). 

Gurcfia narayani (Coorg). 

Eudrilns eugeniae (Travancore ?). 

Gordiodrilus travancorensis (Travancore). 

Lumbbicidje. 

Pontoscolex corethrurus (widely spread). 

Glyphidrilus annandalei (numerous localities). 

Helodrilus foetidus (Travancore ; Nilgiris ; Palnis). 
Helodrilus caliginosus (Nilgiris). 

Helodrilus constrietiis (Nilgiris). 
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8. WESTERN REGION. 

(Goa to Cutch, the Ghats to the Sen.) 

Naididje. 

Chsetogaster bengalensis (Salara). 

ChsBtogaster spoiigill® (Khanclala). 

Nais communis (Khaiidala). 

Pristina longiseta (Bombay). 

Aulophorus furcatus (Bomba}’’ ; Khed). 

El^OHYTRiEIDJE. 

Enchytrmus indicus (Bombay). 

Moniligastbid;®. 

Drawicla barwelli (Bombay). 

Drawida kcmarensis (N. Kanara). 

Megascolecid^. 

Pontodrilus bermuden^'is (Bombay ; Pamban ; Goa)i 
Megascolides 2^v'ashadi (W. Ghats). 

Megascohx honkanensis (N. Koukan ; Bombay). 
Megascolex mauritii (widely spread). 

Megascolex trilohatus (Baroda). 

Pheretima elongata (Bombay). 

Pheretima hawayaua (Bombay). 

Pheretima houlleti (Bombay). 

Pheretima lignicola (Bombay). 

Pheretima posthuma (Bombay ; Baroda). 

Pheretima suctoria (Bombay). 

Perionyx excavatus (Castle Rock). 

Ferionyx milkirdi (Bombay ; Igatpuri). 

Ferionyx minimus (Belgaum). 

Ferionyx pullus (Belgaum). 

Perionyx sansibaricus (numerous localities). 
Erythrmodrilus svLCtorius (Goa). 

ErytJirmdrilus inornatus (Castle Rock). 
Erythrmodrilus kemjn (Castle Rock; Bombay). 
Erythrmodrilus Icinneari (Castle Rock). 

Erythrmodrilus anomalus (Belgaum). 

Octoohsetus beatrix (Baroda ; Bombay). 

Octoehmtus castellavms (Castle Rock). 

OctochaBtus fermori (widely distributed). 

Ootochmtus ganeshm (Castle Rock ; Poona). 

Octoehmtus monianus (Mahableshwar). 

Octoehmtus paliensis (Poona). 

Octoehmtus prashadi (Kalyan ; Mahableshwar). 
Eiityphceus waltoni (Baroda; Ahraedabad; Navli). 
Famiella pallida (Panchgani ; Mahableshwar). 
Eudichogaster ashworthi (Nasik). 
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Eudichogaster harodensis (Baroda). 

Eudichogaster indicus ( Bombay), 

Eudichogaster mullani (Bombay). 

Eudichog aster poonensis (Pooua). 

Eudichogaster prashadi (Poona; Surat). 

Eudichogaster tricJioclicetus (Bombay ; Pal (‘bar). 
Dichogaster affinis (Bombay ; Baroda). 

Dichogaster bolaui (several localities). 

Ocnerodrilus occideiitalis (Bombay). 

LumbricidjE. 

Pontoscolex coretlirurus (Bombay ; Poona ; Ahmedabad). 
9. CEYLON. 

-^OLOSOMATID^. 

.^olosoma ternarium (Galle). 

Naididji:. 

Dero zeylanica (Kandy). 

Anlopborus oxycephalus (Galle ; interior). 

Aulophorus michaelseni (Kandy). 

Tubifioidje. 

Limnodrilus socialis (Kandy). 

PHREODRILIDiE. 

Phreodrilus zeylanicus (Nuwara Eliya). 

Moniligastridje. 

Brawida friderici (Trineomali), 

Drawida pellucida (several localities). 

MEGASCOLEOIDiE. 

Flutellus halyi (Colombo). 

Flutellus singhalensis (Nuwara Eliya). 

Pontodrilus bermudeiisis (Belligamme). 

Foniodrilus agnesce (Nuwara Eliya ; Horton Plains). 
Woodwardia sarasinorum (Peradeniya ? ). 

Woodwardia tizeli (Peradeniya ; Avissavela). 

Notoscolea: eeylanensls (Nuwara Eliya). 

Notoscolex crassicystis (Nuwara Eliya). 

Notoscolecc damhidlaensis (N, Ceylon). 

JSfotoscolex deci]>iens ( numerous localities). 

Eotoscolex gravely i (Kandy). 

Notoscolex jacicsoni (Nuwara Eliya; Trineomali). 
Notoscoleic Tcraepelini (Central Ceylon). 

Motoscoleso termiticola (Peradeniya). 

Notoscolex irincomaliensis (N. Ceylon). 

Megascolex acanthodril aides (Peradeniya). 

Megascolex adami (Adam’s Peak). 
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Megascoleso hifoveatus (Pattipola; Horton Plains)* 

Megascolex hrachycycliis (Adam’s Peak). 

Megascoleoc cmndeus (Peradeniya ; Kandy ; Nuwara Eliya)- 
Megascolex campester (Horton Plains). 

Megascolex ceylonicus (locality ?). 

Megascolex dngulatus (Avissavela ; Kandy ; Peradeniya ; 
Badiillah). 

Megascolex escheriiM (Peradeniya ; Horton Plains). 

Megascolex funis (Kandy). 

Megascolex hortonensis (Horton Plains). 

Megascolex insignis (Panadhure). 

Megascolex Jcempi (Horton Plains). 

Megascolex hucocyclus (Nuwara Eliya ; Kandy). 

Megascolex longiseta (Nuwara Eliva; Kandy). 

Megascolex lorenzi (Peradeniya ; Kandy). 

Megascolex maiiritii (widely spread). 

Megascolex multispinus (Peradeniya). 

Megascolex nureliyensis (Nuwara Eliya ; Horton Plains). 
Megascolex pattipolensis (Pattipola). 

Megascolex pharetmtus (Kandy) . 

Megascolex quintus (Pattipola). 

Megascolex sarasinorum (Trincomali; Kaniya; Maluivali 
Ganga). 

Megascolex schmardce (Adam’s Peak). 

Megascolex sextus (Pattipola). 

Megascolex singhalemis (Nuwara Eliya). 

Megascolex spectalilis (Yaxvella). 

Megascolex templetonianus (Colombo). 

Megascolex varians (Pattipola ; Horton Plains ; Nuwara 
Eliya ; prob. Peradeniya). 

Megascolex willeyi (Labugama). 

Megascolex tygochcetus (Ratnapura). 

Pheretima elongata (Panadhure ; Kandy). 

Pheretima bawayana (Pattipola). 

Pheretima heterochsata (Adam’s Peak ; prob. Peradeniya). 
Pheretima houlleti (Peradeniya ; Colombo). 

Pheretima taprobanae (Peradeniya), 

FeAonyx ceylanensis (Peradeniya ; Point de Galle). 

Perionyx excavatus (Kandy; Peradeniya). 

Ferionyx polytTieca (Peradeniya). 

Eichogaster affinis (Peradeniya ; Anuradhapura). 

Eichogaster parva (Peradeniya). 

Eiehogaster saliens (Peradeniya). 

Nematogenia panamaensis (Peradeniya), 

Ocnerodrilus occidentalis {Panadhure). 

Eudrilus eugenias (widely spread). 

Lumbeioid.®. 

Pontoscolex corethrurus (widel3’ spread). 
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The difference of type in the above lists indicates the different 
values of the various species for Zoogeography ; italic type 
signifies that the species has to be taken account of, ordinary type 
that it may be neglected, in zoogeographical discussions. This 
difference of value depends on the following considerations. 

The Oligochaeta may be divided into three biological groups — 
limnic, littoral, and terrestrial, each with its distinctive modes of 
spreading. 

Limnic forms have a great diversity of means of dispersal. 
They may spread directly thoughout a river system, through all 
the canals and into all the tanks and reservoirs supplied from it. 
Their cocoons are easily transported in the mud which adheres 
to the feet of wading birds ; some forms are known to encyst, and 
hence may be transported in this manner even in the adult state. 
An Enchytraeid has been found frozen in a block of ice, and 
recovered (Beddard, 30). 

As a consequence the same genera — sometimes the same species 
even— are found in widely distant places. The case is similar to 
that of the Eotifei’a and Protozoa, of which the same genera and 
species are found in ponds and streams all over the world. There 
appears to be but one genus, Branchiodrilus, of the limnic 
Oligocbasta which is peculiar to India, while a number of species 
are found both in England and India, or in Europe and India 
(species of Nais, Chcetagaster, Dero, Axdo^liorus^ Pristina^ etc,). 

Littoral forms live on the shore, exposed at times to submersion 
in salt water. Like the last group, these have a wide distri- 
bution; being, unlike earthworms in general, immune to salt 
water, they can be transported in masses of seaweed ; or more 
commonly their cocoons are so transported, entangled in masses 
of weed or other detritus. !Not only can they take possession 
of a whole coast, and spread along the shore-line, but they may 
in this way travel over sea for long distances. The most note- 
worthy genus is Pontoclrilus^ which occurs along the coasts of 
India, and has a circummundane distribution. 

Terrestrial forms constitute the bulk of the Oligocbseta. Here 
the means of spreading are more limited; for the most part 
earthworms are dependent on their own activities for reaching 
new regions, and hence their wanderings must be very slow. 
According to Michaelsen, wwms which are found outside their 
burrows apparently wandering about have for the most part been 
obliged to leave their homes by illness, or by unfavourable con- 
ditions such as the flooding of the burrows; many worms, if 
extracted from their holes, are unable to make new ones, and 
must die. Some, however, certainly possess the power of active 
wandering, as is shown by the numbers sometimes found under 
heaps of manure. But it is obvious that the peopling of a 
territory by earthworms through their own exertions can only 
be very slow. 

Hot only so, but they are Jlimited in their wanderings by 
desert tracts — some degree of moisture in the soil is essential. 
Snow-covered mountain ranges are another obstruction. And 
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especially the sea limits them, the majority of earthworms being 
quite unable to pass even a narrow arm of salt water. 

We have to recognize, however, that not all the terrestrial 
forms are so strictly limited in their means of dispersal as the 
above would imply. A tree- trunk floating down stream, or 
earth between the hoofs of cattle, may transport worms or their 
cocoons. More important is the part that man has played ; 
Lumbricids, natives of Europe, have been introduced all over the 
world along trade routes ; in W. Australia they are almost tlie 
only eartli worms to be found near the towns ; the indigenous 
fauna is to be sought in the remoter parts of the country. One of 
the commonest worms of the Punjab is Heloclrilus caliginosiis ; 
certain species of Pheretima have been carried round tlie globe, 
far from the region where the genus is endemic. Small worms 
are more likely to be carried in this way than larger ones ; and 
small species of PicJiogaster^ an African genus, are common 
throughout the Malay Archipelago, and nob rare in India. 
Botanical G-ardeuvS are obviously likely to be centres of dispersal 
for such introduced species in a new country, Eecords at Kew 
and Hamburg leave no doubt of the reality and abundance of 
these transfers through the agency of man. 

There are also, of course, diferences in the powers of the 
worms themselves. Some species seem to be able to travel more 
widely than others, and more quickly, and to adapt themselves 
to new surroundings and establish themselves more easily ; and 
it may thus happen that a species spreads over a large region 
quite apart from human interference. It is not always possible 
to distinguish between these cases and those of introduction by 
man; and Michaelsen has adopted the name peregrine for the 
widely wandering species, whether they owe their dift'usion to 
man’s agency or to their own unaided powers. 

For the purposes of Zoogeography, the distribution of fresh- 
water and littoral forms is of little or no importance; and the 
same holds for the peregrine forms among the terrestrial group. 
It is these whose names are printed in ordinary type in the fore- 
going lists ; while the names of those earthworms (in the strict 
sense) which have a definite and limited range, and which are 
tiierefore of importance in discussions of the place of origin and 
past history of genera or larger groups, and in drawing conclusions 
as to the former distribution of land and water, are printed in 
italics. The distinction of type does not coincide with that 
between endemic and non-endemic forms (since a number of 
freshwater species are endemic, found only in a limited district), 
it only indicates zoogeographical value. 

Considering now the chief characters of the several regions, as 
brought out in the tables, the MortTi-westem Territory strikes the 
eye at once as being particularly poor in earthworms, and 
especially in indigenous earthworms. Of these there is but 
one — a species of Eutyphtms--thvLi has any claims to be con- 
sidered; its locality (Kapurthala) represents the westery limit 
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of the home of the genus, which is practically confined to the 
Indo-Gangetic Plain and the two Himalayan regions. The large 
number of Haididae in the Korlh- Western Territory — nearly all 
from Lahore — is merely due to the fact that my own studies 
were carried out there. 

The Eastern portion of the Western Himalayan Eegion forms 
part of the endemic area of the genera Perionyx and l£utyiyhcBus, 
Helodrilus mariensis^ H, jprashadi, and E. Icempi may perhaps 
represent outposts of the Lnnibricinse — a Palsearctic group — 
advancing from the Horth-W'est; but the numerous other 
Lumbricidae are all well-known peregrine forms. A peregrine 
Moniligastrid {Draivida jayonicc^^ and one (Z). nepahnsis) which 
is peregrine in some degree, are curious members of the fauna. 

Trie area of distribution of the large Moniligastrid genus 
Drawida is discontinuous, one portion being in the North-East 
Frontier and neighbouring part of the Burma regions, the other — 
the main home of the genus — in the South. The North-East 
Frontier Eegion is one of the most interesting of the Indian 
areas, since it harbours indigenous species of several of the more 
primitive Megascolecine genera, — of Plutdlus^ Megascolides, 
Notoscolex^ as well as two species of Megasoolex, The meaning to 
be attached to these facts of distribution is not in all cases clear ; 
it may mean that these genera, evolved outside India, entered 
round the head of the Bay of Bengal, and have left colonies 
behind them in their passage over this region ; but in the case 
of Megcmdlex at any rate it probably means an independent 
evolution, nearly 1500 miles away from the main home of the 
genus, of isolated species with the morphological characters of 
Megascolex. The North-East Frontier is the great focus of 
evolution of species of Perionyx^ and forms a part of the endemic 
home of Eutyphc&m. 

The Indo-Gangetic Plain is the chief home of Euiyphceii^, while 
at its eastern end it just includes the western edge of the 
PJiereiima area (two indigenous species at Calcutta). Curiously, 
it scarcely forms any part of the area of Perionyx (the two 
italicized species of Perionyx in the list are in some degree 
peregrine), which has evolved so luxuriantly in the neighbouriug 
North-East Frontier Eegion; or of that of Eudicliogaster^ the 
characteristic genus of the main Peninsular area. The single . 
Lnmbricine may (like jET. marie'nsis^ prashadi, and Jcempi in the 
Western Himalayas) be an outpost of this powerful and 
advancing subfamily. One or two species of Bmwida are also 
included. 

Burma is well within the Pheretima region. A part of the 
separated northern home of JDrawida is on its border, and two other 
genera of Moniligastridae are represented each by a single species. 
Here again it is noteworthy that the area has scarcely been invaded 
by Perionyx from the North-Eastern Frontier Eegion (two 
of the three italicized species are the semiperegrine species of the 
Indo-Gangetic Plain) ; or by Eutyphoeus from the Indo-Gangetic 
Plain. It is likely that these genera are but recently evolved. 
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The Main Peninsular Area is by far the largest of the regions, 
yet notwithstanding its size it strides the attention at once by 
the smallness of the number of recorded forms ; only the small 
'Western Himalayan Eegion has fewer; and only this and the 
.North-Western Territory have fewer indigenous forms. With 
the Western Eegion, it forms the home of Eiidicliogaster, and 
with the Western and Southern Eegions, of Octochcetns. The 
only other indigenous species (one each of MegascolicUs^ Ramiella 
and Qlyphidrilus) occur near its borders. 

The Southern Eegion, though by no means one of the largest, 
has considerably more species, and more indigenous species, 
than any other area. The indigenous species belong largely 
to the genus Lraivida, of which this region is par excellence 
the home. But the more primitive Megascolecinse (Plutellus^ 
Woodivardia, Spenceriella^ GomarodHlus, Megascolides and Noto- 
scolex) are well represented, and the region harbours a large 
number of indigenous species of Megascolex, the principal genus 
of Ceylon. The tw^o species of PeHonyx represent an extension 
of the Western home of this genus, while the species of Octochcetus 
join on to those of the main Peninsular area. It is curious, 
however, to find here indigenous species of Pheretima. Dicho- 
gaster iravancorenns and curgensis are possibly not indigenous ; 
the genus has its home in Africa, but many species are wn'dely 
peregrine, and it is very possible that these two may yet be found 
to have their home elsewhere, and so to be only casual settlers in 
India. 

In Coorg and Mysore occur the Indian species of Howascolex^ 
as well as the only representative of the genus Ourgia ; Michael sen 
has shown that these two genera indicate a relationship of the 
fauna to that of Madagascar ; and that this area possesses an 
earthworm fauna which has no immediately obvious I'elations to 
that of neighbouring regions; especially striking is the difference 
from Cochin and Travancore. The Southern is decidedly the 
most interesting of all the Indian regions. 

The Western Eegion forms part of the Etidichogaster and 
Ocioehmtus areas, and comprises all the known species of 
Erythrceodrilus. It presents several problems ; there are several 
species of Pevmmjx which are separated by the whole of the large 
main Peninsular area from the chief home of the genus in the 
North-Eastern Frontier Eegion ; a Megascolex, too {M. trUohaiiis)^ 
appears in isolation at a considerable distance from tlie chief 
home of the genus. The other indigenous Megaseolex and the 
J}mwida represent merely the northerly limits of the proper 
homes of these genera. 

Ceylon, a very small region, has the second largest number 
both of total species and of indigenous species. But this is due 
entirely to the enormous number of species of Megascdlex, and 
the fauna does not present the same interest as that of Southern 
India, It is to be noted that while Megascolew, the chief genus 
of Ceylon, is abundantly represented by endemic species in 
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Southern India, Drawida^ the chief genus oi: Southern India, 
is almost unrepresented in Ceylou. As in Southern India, there 
are indigenous species of the more primitive Megascolecinse, 
especially of Notoscolex. Pontodrilus agne^ce and the two species 
of Perionysc present problems similar to those of Ferioiiya? and 
Megascolex in the Western Eegion. 

The total numbers of species, and the number of species of 
indigenous earthworms, in the several regions may be tabulated 
as follows : — 


Eegion Total number of Number of species of 

species of Oligochffita. indigenous earthworms. 


N.W. Territory .... 
W. Himalayan Eegion. 

H.E. Erontier 

Indo-Gaugetic Plain . . 

Burma . . 

Main Peninsular Area . 
Southern Eegion .... 
Western Eegion .... 
Ceylon 


86 

1 

33 

11 

57 

43 

52 

18 

41 

21 

36 

13 

105 

78 

49 

25 

69 

47 


We have now to consider the exfcra-ludian geographical 
relations of the Indian genera of earthworms. The little that 
can be said about the Lumbricidae has been included above, 
and there fall to be discussed here the family Mouiligastridse, 
and the subfamilies Megascolecinse, Octochsetinse, and Biplo- 
cardiinae of the great family Megascolecidse. 


(a) The MEGASCOLECiNiE. 

Piplotrema, from which the subfamily takes its origin, is not 
represented in India ; it occurs in Queensland and New 
Caledonia. Plutelhts, found in India in Ceylon, S. India, and 
the E. Himalayas, occurs in Australia and Tasmania, and 
several species are found in the western part of North America. 
Megascolides (S. ludia, Western Eegion, and E. Himalayas) 
also occurs in Australia and Tasmania, and one species in 
western North America. Notoscolex (Ceylon ; also S. India and 
E. Himalayas) is found in Australia and New Zealand. Mega- 
scoUiV (in India almost exclusively in Ceylon and S. India) occurs 
in Australia, Tasmania, the N. Island of New Zealand, and 
Norfolk Island (between New Zealand and New Caledonia). 
Pheretima is a genus of which many members have wandered 
widely ; its proper home, however, is S.E. Asia and the Malay 
Archipelago ; from Burma on the one side it reaches to Japan on 
the other; one species is perhaps endemic in Queensland, and 
perhaps one in the Comoro Islands. Diporochceta, represented 
by one species only in India (probably in the South, the 
locality is not given), is found principally outside India in 
Victoria and Tasmania, but also in Queensland, New Zealand, 
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and (one species) on the Oiiathaui Islands (E. of New Zealand), 
(E. Himalayas, Western Eegion, and a few species in 
other parts of India) occurs in Victoria, Tasmania, and the 
Auckland Islands, w hile one endemic species is found in Sumatra 
and Java. Woodwardia (Ceylon, S. India, Burma) is found in 
Australia aitd Java. Gomarodnlus is purely Indiau, the single 
species being found in the extreme south. Sjpenceriella (S. India) 
occurs also in Victoria. 

It will be seen that nearly the whole of the Indian genera (all 
except the small genus Comarodn'Zw) are represented in Australia; 
a number are found also in New Zealand, a few in the islands 
near New Zealand, and a few in the islands of the Malay Archi- 
pelago. 

The conclusion drawn by previous writers (see especially 
Michaelsen, 54, 58) from the occurrence of the parent genus 
Diplotrema in Queensland is that the subfamily took its rise from 
somewhere in this region, which is not very far from the centre 
of the area now inhabited by the subfamily. The descendants 
have travelled further afield — towards India, towards Tasmania, 
towards New Zealand and the neighbouring islands, and north- 
ward throughout the Malay Archipelago to Japan. And of 
course the important point is that they must have travelled by 
land. The reason for the absence of so many of the genera from 
the islands intervening between Australia and India is that here 
the mighty genus Plieretima has crushed all competitors ; it is the 
youngest, most highly specialized, and most vigorous genus of the 
subfamily; it is still spreading, many species are among those 
most commonly introduced by man, and they show themselves 
most successful colonists. 

Michaelsen did not, however, assume the prolonged existence 
of a broad land connection between the regions mentioned. The 
relations were much more complicated, and t^'ere often changing. 
Perhaps there was not a complete bridge at any time ; the normal 
condition of the region inteiwening between Australia and New 
Zealand on the one hand and India on the other was that of an 
archipelago, which extended to Ceylon and S. India over the 
present Bay of Bengal. The boundaries of the islands often 
changed : sometimes tiiey joined, sometimes they separated — and 
no doubt in a different place; and in this way paths became 
available for the continued expansion of the various genera. 

Moreover, since certain Indian genera have such a definitely 
limited area (certain of those already noticed being confined to 
S. India, Ferionyx being chiefiy an inhabitant of the Himalayan 
region, and Futyphmts, to be mentioned subsequently, be'ing 
confined to the Gangetie plain), India itself was split up into a 
number of large islands. Thus the Malay Archipelago is the only 
remaining part of a larger archipelago which existed in the early 
Tertiary, of which the middle part is submerged, and theVestern 
has consolidafted to form the present India. The occurrence of 
two of these genera {PluiellusmdL Megascolides) in Nortli America 
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IS supposed to point to their having travelled over the Angara 
continent. 

The other groups which fall to he considered are less extensive ; 
they have been held to reinforce the above conclusions, and 
permit the formulation of a few more. 

(5) The OctochjEtiis'js. 

Octoclmtas^ widely distributed in India, occurs also in JS’ew 
Zealand, but not elsewhere — not in Australia. Erytlirceochihis, 
Euiyphmus and Eaclichog aster are purely Indian genera. Dbio- 
drilus is a genus which occurs in New Zealand only. 

The relationships here indicated differ from those of tlje 
Megascolecinse ; they exclude Australia, and concern only India 
and New Zealand. The conclusion which was drawn by 
Micbaelsen is that at the time of the dispersal of the Octoclisetin^ 
there w’as a connection between India and New Zealand which 
did not extend to Australia ; perhaps it passed entirely to the 
north, through the great islands of the Malay Archipelago. The 
Octochsetinae do not occur at present in the Malay Archipelago 
because they have been unable to survive in competition with the 
dominant Flieretima, 

Micbaelsen has recently (99) recorded HowascohiVi perhaps 
the most archaic genus of Octochsetinae, from Southern India; 
the genus had previously been found only in Madagascar. The 
relationship thus indicated between the faunas of these two 
regions is confirmed by the occurrence of the Ocuerodriline genus 
Gurgia in Southern India ; the single species of this genus, with 
the endemic Indian species of Gordiodrzius, constitute the end of 
a line of relationship which stretches from Madagascar and 
Zanzibar through the Seychelles to India. 

(C) The BiPLOOABDIINiE. 

The geographical relations of this subfamily are quite different 
from those of the preceding groups. Biplocardia^ the ancestral 
genus, is found in North and Central America, and its descen- 
dant Trigaster in Central America and the West Indies ; these 
genera are not found in India. JDichogaster^ a descendant of 
Trigaster and the only Indian genus of the subfamily, is endemic 
in Central America and the West Indies, and also in tropical 
Africa; all the species that are found in India are introduced, 
with the possible exceptions of one or two only. Eiidickogaaterf 
previously included in this subfamily, is now recognized as 
belonging to the Octochmtinae. The subfamily as at present 
constituted has therefore little bearing on the problems of Indian 
distribution. 

[d) The Mohiligastbib.®. 

This family consists of only a few genera. Besmogaster^ the 
supposed ancestral genus, is found in Borneo, Sumatra, and Lower 
Bunna, and its descendant Enpolygaster has a similar distribution. 
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Drawkla, the largest genus of the family, is predominantly South 
Indian ; Moniligaster^ a small genus very close to Drawida^ belongs 
to the same region. 

Michaelsen has supposed that South India and Ceylon were 
peopled by this family by means of a land-bridge across the Bay 
of Bengal, and rejected the supposition that the forerunners of 
the present South Indian Moniligastrids could have travelled by 
land round the head of the Bay ; they would, he thought, have 
left some trace of their passage in that region (a number of 
endemic species of Dmwida liave, in fact, recently been shown to 
inhabit this region). 

Such are the main facts of the extra-Indian distribution of 
Indian genera of earthworms, and such the principal conclusions 
that have been drawn from them. I have, however, in a recent 
discussion of the subject (95) given reasons for dissatisfaction 
with certain of these conclusions, and have suggested alternatives. 

The present tendency of geological speculation rejects the 
assumption of frequent and large upheavals and depressions of 
land masses, and favours the permanence of continents and 
oceans. Zoological evidence, moreover — e. the distribution of 
Monotremes and Marsupials, — shows that there has been no land 
connection between Australia and New Zealand on the one 
hand and South-East Asia on the other, at least since the 
Eocene — probably the early Eocene, A number of the genera of 
earthworms which are common to both sides have, however, 
probably evolved since this period. 

There are other possibilities to account for this. There is the 
possibility of spreading by means of rafts.” And especially 
there is the possibility of the separate evolution of the same 
combinations of morphological characters, u e.y the same genera, 
in different regions ; in other words, some of the genera which 
occur both in the Australiau and Indian regions may be diphy- 
letic — may have originated both in Australia and in India, and 
may never have crossed a land bridge from one to the other. I 
have endeavoured to show that not only is a polyphyletic origin 
a priori probable for some of the genera of Megascolecidse, but 
that in the case of one genus {Megascolex) we can hardly avoid 
the assumption that it has occurred. Eor a fuller discussion, and 
especially for a more detailed consideration of the several land 
bridges that have been postulated by other writers, I must refer 
to the original article. 

Lastly, as this work is going to press, a paper by Michaelsen 
has appeared (106), in which he employs Wegener^s recent 
hypothesis to explain the distribution of the Oligochseta, not only 
in the Indo- Australian region but in other parts of the world also. 
According to Wegener’s view, the great land masses of the earth 
were at an earlier period massed together, and have broken apart 
and gradually diverged from one another; a map, reproduced by 
Michaelsen, shows India and Australia in actual contact in the 
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Carboniferous period, and an elongated Southern India lying 
alongside and communicating through Madagascar with the S.E. 
coast of Africa. It is obvious that such a disposition of the land 
masses, if it could be assumed to have existed within recent 
geological periods, would help considerably to explain the 
presence of the same genera at the two ends of the Indo- 
Australian region. 

My own view is that the genera of earthworms wiiich exist at 
the present day are of comparatively recent’ origin (95) j 
Michael sen would contest this (106), at any rate as regards the 
more primitive of the genera known to us. But however this 
may be with regard to these more primitive genera, I cannot 
think that the Palteozoic connections of Wegener’s hypothesis 
will assist us in the matter of the distribution, for example, of 
Perionyx, the last genus to be developed along one of the lines of 
descent, or of IlegascoUiV^ the penultimate genus along another 
line — both genera with the marks of youth strongly impressed 
on them, and both occurring alike in the Indian and Australian 
regions ; nor would such connections have any bearing on the 
question, as regards these and other genera, even if they were in 
existence for a long time subsequently to the Carboniferous. 

BIONOMICS. 

The few aud scattered observations on the bionomics of Indian 
Oligochseta may be gathered together under three headings — 
seasonal variations, habitats, and commensalism. 

(i) SeasonaIi Vabiations. 

The only observations on variations in numbers of worms found 
at different seasons are those of Prashad (82). In Lahore there 
are five chief species — Pheretima licnvayana^ P, lieterochcBta^ 
P, jyoiitJmma, Helodriltis ealiginosiis, and H, parvus. In the winter,, 
which is comparatively severe, the predominant forms are 
H, caliginosus and B. parvus;, P, hawayana also occurs in numbers 
under ilower-pots or logs and stones. In the spring H. caliginosus 
diminishes in numbers, and in May is not found at all. All three 
species of Pheretima increase during this period; Helodrilus 
parvus is found along with the other worms. Megascolex 
mauritii is rare, aud has only been found in the autumn. 

Observations on the period of sexual maturity of the Indian 
Microdrili have been made by Mebra (94) and myself (55, 68 
76, 78). In Lahore the Naididse are sexual in the spring, from 
Pehruary to May, aud not at other times. In Agra sexual 
specimens have been observed in October and November. The 
difference may be due to the difference in the character of the 
seasons ; in Agra the rains are abundant from June or July to 
September, the ponds begin to dry up in October, and the cold 
weather appears to be the unfavourable period. In Lahore, 
however, the rains are later and scantier than m Agra, and the 

3 > 
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hot weather tlieirefore more prolonged; May, June, and July, 
when the ponds are dry, and the ground baked hard, represents 
the most unfavourable season of the year for pond-life ; “ whether 
the sexual phase makes its appearance in Spring or Autumn, 
therefore, it seems to be a measure of protection against 
approaching adverse conditions ; the oviij quiescent or developing 
slowl}^ within the cocoon, are probably able to withstand sucli 
conditions better than the adult animal ” (Mehra, 94). 

JBra 7 ieMura*soioerbyi may become sexual in Calcutta in May, 
and Limnodrilus sociciUs has been found sexual in Lahore in 
December and [February. In March, however, the large majority, 
of these latter worms are found to be headless ; and I have made 
the suggestion (67) that by the expulsion of the genital products 
the anterior segments of the body are so much damaged that they 
die and are thrown olf ; the worms, however, continue to live, 
though it may be doubted if they are capable of regenerating the 
head, and they probably die after a time. In a somewhat similar 
way Mehra finds in Wais pectinata that the anterior portions of 
tlie worms, containing the genital organs, separate off as a sort of 
cocoon, while the hinder part of the animal lives for some time, 
but is unable to regenerate and ultimately dies. 

(ii) Habitat. 

Except as noted below, under Commensalism, there is not 
much room for striking variations in habitat among the Oligo- 
chaeta. The terrestrial families — the earthworms — inhabit the 
soil ; and the aquatic families of Microdrili live in ponds, tanks, 
and streams. 

While it would in general be impossible for any of the 
JEolosomatidse, Haididse, or Tubificidee to live out of water, earth- 
worms on the other hand can sometimes adapt themselves to life 
in other media than the earth. The Moniligastridas seem to 
require moister conditions than any other family of earthworms, 
taken as a whole. They are found only in regions of great rain- 
fall ; though in number of species Drawida is third among Indian 
genera, it has never been able to spread in the drier parts of the 
country.. Often the species live in water; thus D, annmdahi 
was found in mud below the water in the Caveri E, ; D, Jcenipi in 
.a stream, under a stone in the water ; D. rohusia var. ophidioides 
in swamps and wet ground ; D. eapjMrinaoides in very wet black 
mud under turf ; -D. pellucidns var. hournei was found among 
roots in damp ground near the outflow of a hot spring ; D. grandk 
was found before the rains only at depths of 9-10 fe^t, but was 
seen crawling about on the surface after rain. {Seeing that in 
most species we have no data as to the character of the habitat, 
these facts seem to betoken a much larger proportion of aquatic 
species than is usual in the genera of terrestrial Oligochmta. As 
a rule, too, dorsal pores are wanting in the family, and absence of 
dorsal pores is usually connected with an aquatic habitat. 

“Another genua that inhabits only regions q| great rainfall is 
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Perionyas (E. Himalayas, Malabar). Here, too, we have definitely 
aquatic species. P. excauatas is often, though not always, found 
in water or in very moist situations — in the leaves of water-plants, 
under stones or in mud a tank, in the hollows of trees in 
accumulations of dead leaves and rain-water. P. fidviis was found 
in a few feet of water ; and some indeterminable specimens of the 
genus were taken from hill-streams near Sitong in the Darjiling 
District. 

A few other species are aquatic or semi-aquatic ; GlypMdnlm 
tulerosiLS lives in canals, ponds; or mud; Pontoscolex corethrm^m 
maybe found in mud ; and Helodrihis parvus has been taken at 
‘the edge of a stream. 

A number of species of Megascolex and Perionyx have been 
found, in rotten wood. A more curious habitat, however, is 
•adopted by a number of worms — the bases or axils of the 
leaves of trees at some distance above the ground; thus Dielio- 
:gaster holaui subsp. palmicola has been found in the Museum 
compound at Calcutta at the base of the leaves of a tall palm-tree, 
'Or, again, at the crown of a palm-tree; a species of Euclichogaster 
was also taken in the Museum compound at the base of leaves of 
•a tali palm-tree; Perionyx arhorieolais found on trees, especially 
in the axils of the leaves ; Perionyx depressus \v 2 is taken at the 
base of the leaves of the screw-pine and plantain 10, 15, or 20 feet , 
•above the ground. A batch of indeterminable specimens of 
Periomjx was found coiled up on the upper or under sides of 
leaves in dense jungle, forming a compact gelatinous mass; when 
touched, these woi'ms spring to life, performing somersaults and 
‘Other acrobatic feats. Parenthetically, it may be mentioned that 
Perionyx saltans is also “a very strong little worm; the name 
refers to its power of leaping in the air when touched.^’ 

(iii) Commensalism. 

Among Indian Oligochmta it is only certain of the Haididae 
tliat enter into the loose associations between animals belonging 
to different groups that go under the name of Commensalism. 
The other partners in these associations are certain freshwater 
Sponges, Polyzoa, and Snails- 

The advantages in partnerships of this kind may be either one- 
sided or reciprocal. In most cases in which Indian Oligoohaeta 
are concerned, while the worms certainly receive shelter they 
probably do not repay their hosts for their hospitality ; Ghmtogaster 
spongillce, however, which receives food as well as shelter from its 
host, appeal’s to play an active part in the economy of the sponge 
in which it lives (Annandale, 50, 107); it often occurs in 
enormous numbers in dead or dying sponges of S, earteri, 
«,pparently feeding on the decaying organic matter of the sponge 
and assisting by its movements in releasing numerous gemmules. 
In so doing it undoubtedly assists inHhe dissemination of the 
species.^’ Species of Ohcetogaster are found in India, as all over 
the world, in association with fresh water^nails. 

d2 



36 


IKTEOBUCTION. 


JS'ais communis is found in Spongilla carteri in two forms — one 
with eye-spots and one without. Eoth forms were found, again 
together, living freely at Kasauli; so that the absence of eye-spots 
does not seem to be related to the habitat. 

I subjoin a list ol: Indian Oligocbseta that have been found in 
these and similar associations, and of their partners : — 

Clicetogaster anncmdalei in Ephydatia Jltiviatilis. 

Choetog aster bengalensis in Ephydcdia jiiiviatilis and 

SpongiTLa carteri^ and on several species of water-snails 
of the genus Limnma. 

Clicetogaster lirancei on a Limncm; and a worm 

perhaps belonging to this species was found in Epliydatia 
Jtuviatilis, 

Chceiogaster spongillce on Spongilla carieri, S. decipiens^ 

S, crater if or rnisj and on Plumatella repiens var. emarginata, . 
Clicetogaster sp. on Plumatella repens var. 

* emarginatcc,. 

Specimens of Nctis communis '^ca*.punjahensisiQ\mA by Annandale 
in Seistan were living in relatively long mucilaginous tubes to 
which colonies of Lopliopodella had attached themselves ; they 
were found in Lahore in tubes which had probably been abandoned 
by insect larvae. The worms have also been found in Spongilla 
carteri, 

Nais communis var. ccem in Spongilla carteri. 

Nats elinguis in SpongUla carteri and da 

Plumatella emarginata, 

Nais ohtusa on Plumatella emarginata and 

Plumatella fruiicosa. 

Nais pectinata in Spongilla carteri. 

Nats pectinata var. Incegualis in Spongilla carteri. 

Pristina hngiseta in Spongilla crassissima and 

Spongilla carteri^ on Plumatella fruticosa and Plumatella 
emargmcda, 

Pristina cequiseta in Sjwiigilh carteri. 

Pristina proboscidect in Spongilla carteri and 

Spongilla crassissima. 

Pristina proboscicUa vz,v.paraguuyems on Plumatella fruticosa 
and Plumatella emarginata. 

Slavina appendiculata on Plumatella emarginata. 

A different kind of association is that between worms of 
diSerent species — indeed, of difeent genera— often or usually 
found living together. The worms may not be particularly 
common — rather the reverse perhaps; so" that the associations 
are hardly the result of chance. 

Thus Branckiura sowerhyi and Branchiodrilus semperi were long 
ago found together by Beddard in the Victoria regia tank in the 
, Boyal Botanic Society’s Gardens in Begent’s Park; BrancMum 
sQtverhyi and another species of BrancUodrilm {B. hortensis) were 
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found, along with a species of Dero^ living together at Lahore ; 
Branchiura soiuerhyi^ Branckioclrilus hortensis^ Dero limosa, and a 
HcBynonais were found together by Mehra near Agra. Along 
with the BrancMiira and other worms at Lahore were numbers 
of lAmnodrilus socialis ; and I received these two worms together 
from the same pools in Kyoto in Japan. 

Finaliy, it may be mentioned that Aulo2:)7iorus tonJdnensis often 
builds the tube in which it lives mainly of the free statoblasts of 
Plumatella, It apparently makes no selection in so doing, but 
merely gathers the commonest and lightest objects it can find, for 
small seeds and minute fragments of wood as well as sponge 
gemmnies and statoblasts of other genera are also collected by it. 

I know of no better \vay of obtaining a general idea as to what 
. sponges and pliylactolsemata are present in a pond than to examine 
the tubes of Aulopliorns tonldnmsis^^ (Annandale, 107). 

CLASSIFICATION. 

The classification of the Oligochseta here adopted is, with modi- 
fications, that of Michaeisen in the Tierreich (38). For the 
Indian Oligoehseta, the families Jilolosomatidse, Naididse,' Tuhi- 
ficidae, Enchytrseidse, Moniligastridse, Megascolecidse, and Lum- 
bricidsB are recognized ; the Lumbricidse here include the Glosso- 
scolecidse, according to Michaelsen’s later views (87 «t). In 
addition, the genus Fhreodrilus is separated from the Tubificid® 
’as a distinct family, Phreodrilidse (Michaeisen, Olig. deutschen 
Tiefsee-Exp. 1903) and the Moniligastridse of previous authors 
become a subfamily, the Moniligastrinse, in consequence of the 
discovery of the very distinct genus Syngenodrilus^ which becomes 
the representative of another subfamily, the Syngenodrilinae. 

Michaeisen has quite recently (Arch. £. Naturgesch., 86 Jahrg. 
1920, Abt. A, 8 Heft) pi'oposed a new classification, as follows : — 

Order OLIGOCH^TA. 

Suborder AECHiOLiGOCHiETA (setse an indeterminate number per 
bundle ; male ducts opening to the exterior one segment 
behind their funnels). 

Series Naidina (asexual reproduction by regular fission). 

Families ^olosomatidse. 

Naididae. 

Series Enchytrmina (spermathecse widely separated from the 
gonads): 

Family EnchytraeidsB. 

Series Tuhijidna (asexual reproduction not occurring ; sper- 
mathecae situated not far from the gonads). 

Families Tubificidae. 

Phreodrilidse. 



38 


INTBODUCTIOlSr. 


Suborder jS'EOOLiGOCHiETA. (setae lumbricine or perichgetine; luale- 
pores not as a rule on the segment behind that o£ the 
funnels). 

Series Lumhriculma (male pores on same segment as that of 
their funnels). , 

Families Lumbriculidse. 

Branchiobdellidse. 

Acanthobdellidae. 

Series Phreoryctina (male pores on the next to third next, 
segment behind the testis segment). 

Families Phreoryctidse. 

Alluroididse. 

Syngenodrilidae. 

Moniligastridm. 

Series Liimhricina (spermathecal pores, •?. <?. the female copu- 
latory pores, in number ‘ and position not in general, 
correlated with the male copnlatory pores). 

Families Gloss oscolecidse. 

Sparganophilidse. 

MicrochastidaB. 

, Hormogastridas. 

CriodrilidaB. 

Lumbricidae. 

Series Megascolecina. (spermathecal pores, i, e, the female 
copulatory pores, in number and position in general or 
primitively correlated with the male copulatory pores or 
prostatic pores). 

Family Acanthodrilidae. 

Subfamilies Acanthodrilina^. 

Octochsetinse. 

Diploeardiuje. 

• ' Trigastrin SB, 

Ocnerodrilinae. 

Family Eudrilidas. 

Subfamilies Pareudrilinae. 

Eudrilinas. 

Family Megascolecidae. 

This scheme is based in part on certain newer genetic con- 
siderations w^hich have hardly as yet had time to establish their 
Talidity, and for the present I prefer to abide by the above 
modification of the older scheme. 
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liey to the Families of Indian Oligochaeta. 

(The Indian members of the several families are alone considered in 
the following hey.) 

L Asexual reproduction by fission predomi- 
nates over sexual reproduction 2. 

Asexual reproduction does not normally 
occur 3. 

2. Cerebral ganglion permanently in connection 

with the epidermis ; septa' for the most [p. 40* 

part wanting iEolosomatidae, 

Cerebral ganglion free in the body*cavity ; 
septa preserit Naididae, p. 43. 

3. Spermathecse in v, spermathecal pores in 

groove 4/5 j no gizzard Enchytrseidse, p, 110. 

Spermathecie situated behind v, or absent 
(if spermathecfe in v, then a strong 
gizzard present) 4. 

4. Male pores not more than one segment 

behind the funnels to which they corre- 
spond o. 

Male pores more than one segment behind 
the funnels to which they coiTespond . . 7. 

5. Two or more gizzards at the beginning of [p. 116, 

the intestine Moniligastridae, 

No. gizzard 6. 

6. Testes in x, ovaries in xi j male pores on xi ; . 

spermathecal pores on x ; setae an indeter- 
minate number per bundle Tubificidse, p. 95. 

Testes in xi, ovaries in xii ; male pores on 
xii 5 spermathecal pores on xiii (apparently 
on xiv in the only Indian species) ; veii- 

ti'al setae two per bundle Phreodrilidae, p. 108. 

7. Prostates present; male pores on xvii, xviii, 

or xix, separate from or opening in com- [p. 162. 

mon with the prostatic pores Megascolecidss, 

Prostates usually absent fif present, spei'ma- 
thecal pores in groups of several or of 
several pairs behind testis segments) ; 

situation of male pores vai'ies , Iiumbricidse, p. 487. 
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Family iEOLOSOMATID.F. 

Small freshwater worms, at most 10 mm. long, reproducing 
chiefly asexually, by fission. Prostomium ventraliy with cilia. 
SetaB in four bundles per segment, the number in each bundle 
indefinite ; both dorsal and ventral bundles with capillary setae, 
and often with slender single- or double-pointed hooked or 
needle setae in addition. Septa wanting for the most part, rarely 
septum 1/2 present. ]N"o gizzard. Lateral vascular commissures 
wanting. Cerebral ganglion permanently in. connection with the 
epidermis. Testes and ovaries (which may fuse, becoming single 
instead of paired) in v and vi respectively ; no proper vasa 
deferentia, the spermatozoa being evacuated by the nephridia of 
the genital region, Spermathecse 1-3 pairs, in iii-v. 

^OLOSOMA Ehrbg. is the only genus, with the characters of the 
family. 

I reject the genus Flmroplilejps Vaill. Schmarcia (3) described 
in 1861 two small worms, one from Ceylon and one from Central 
America, under the names of ^olosonia ternarium and JE. maoro- 
(faster respectively, which resemble the other species of the genus 
very closely in general form, but differ in having no oildrops in 
the integument, and in possessing a pair of lateral vessels ; the 
alimentary canal behind the stomach is figured as a narrow 
winding tube. These were separated by Vaillant (136) as a distinct 
germs, PleurojMehs, which Michaelsen (38, considered 

uncertain, though he has admitted it in his Indian lists (54, 58), 

I have spent some time in investigating the vascular system of 
the two species of JEolosoma which occur in Lahore, and I cannot 
believe that in forms so closely related to the genus as these 
species of Schmarda’s must be, there can possibly exist well* 
defined lateral vessels running the length of the body, at some 
distance from the alimentary tube, as shoxvn in Sehmarda’s figures, 
I think there can be little doubt that the' intestine of Schmarda's 
figure of JE. ternanum is the mid-dorsal portion of the intestinal 
plexus or sinus, or perhaps the outline of the lumen of the 
intestine in a contracted condition ; and that the “ lateral vessels ’’ 
are the optical section of the sinus on the sides of the gut in a 
dilated condition (the intestine is continually dilating and 
contracting, Stephenson, 72); lA^ith regard to the absence of 
oildrops, Beddard (111) has described an JEolosoma without oil- 
drops, wljich he supposed, to be I^ydig's niveum, but which 
Michaelsen (38) separates as, a distinct species, heddardi. 

^ JJ^either of the distinguishing features of the genus PleuropTilejps 
IS therefore in reality such ; the genus ought accordingly to 
disappear, and the inadequately-described species iernaTium may 
be placed as a doubtful species of 
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The sexual organs have rarely been seen in this genus ; if they 
are seen to he present in any Indian JEolosomi^ the worms should 
be carefully fixed and sectioned, and the coudition fully described. 

Distrihiiiion, Calcutta; Ceylon. The genus has 

probably a world-wide distribution, and will in all likelihood be 
found in almost all localities in India which provide a suitable 
habitat. 


Rey to the Indian species of JEoIosoma. 


1. Oildrops orange or red jE, hmhyapu 

Oildrops green or gTeenish 2. 

2. Setae not distinguishable as markedly of twm 

lengths in each bundle ; ?f=7 or 8 M, viride. 

Setae in each bundle of two lengths, the longer 
about double the length of the shorter ; n =11 . , IE. benyalense. 


1, .aiolosoma bengalense Steph. 

1911. JEolosoma bengalense, Stephenson, Eec. Ind. Mus. vi, p. 204. 

Length (preserved) diameter 0‘2-0-3 inm. Segments 

up to 16 (or possibly more) ; 3i=ll. Prostomium not broader 
than succeeding segments. Setae all straight, capillary ; bundles 
consist as a rule of one long and several shorter, the long 
(about 210 p) averaging nearly twice the length of the shorter 
(about 1 10 p j. Oildrops blue-green. CEsophagus sinuous, in ii-iii ; 
stomach deep orange, in iv-viii, 

Distrihiition. Calcutta (Museum Tank). 

2. JEolosoma kashyapi, nom. nov. 

1909. JEolosoma hemprichi, Stephenson, Mem. Ind. Mus. i, p. 277, 
pi. XX, figs. 53-55. 

1913. JEolosoma hemprichi, Stephenson, Tr. Roy. Soc, Edin. xlix, 
pp. 743, 748. 

Length (maximum, extended and alive) 1*35 mm;; diameter 
usually about 0*06 mm. Segments of the single animal 8-11, of a 
chain of two about 14; 9^=7 or 8. Prostomium large, rounded, 
flattened, broader than the body. Setae capillary, straight or 
almost so, 2-5 in a bundle, in length about equal to the diameter 
nf the body. Oil droplets deep orange or bright brownish red. 
Kephridia begin usually behind the first setal bundle, sometimes 
one segment further back ; do not occur further back than the 
seventh setal bundle, and may be absent from one of the inter- 
mediate segments. Cerebral ganglion markedly indented behind. 

Remarlcs. I at first identified this species with jE. hempriclii, 
but have now decided to. separate it on grounds of difierences in 
the size and setm. uR. hemprichi is of comparatively large size, 
2-5 mm. (Lankester, describing a form which he calls quaUr- 
nariiim (119), but which according to both Beddard and Michaelsen 
is M. hemprichi, states that the largest specimens ace nearly a 
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quarter of an inch long) ; Yejdovsky (138) describes it under the 
name JE, ehrenhergii as “ eiu mit blossem Auge ganz deiitlich 
sichtbares Wurmchen while my worm was “scarcely discover- 
able by the naked eye in its usual surroundings, and has to be 
searched for with a lens/’ 

According to Vejdovsky, jEJiemprichih^iS 3 longer and as many 
shorter setss in between the longer in each bundle ; these shorter 
setge are according to the figure about half the length of the 
longer, and alternate with them. Lankester also show^s bundles 
of up to 9 setse, though no regular alternation in length is visible 
in his figure. 

The animal is very hardy in unfavourable conditions. I have 
used this species in a discussion on the origin of the vascular 
system (72), and have given a description of the vessels, of the 
ascending ciliary movement in the intestine, of the antiperistaltic 
contractions of the gut, and of the relation of the contractions of 
the dorsal vessel to those of the gut. 

The specific name which I now assign to this form commemo- 
rates my former colleague in the Biological Department of the 
Government College, Lahore, Professor S. B. Kashyap. 

. JDistrihutio7i, Laliore, in standing water. 

, 3. JSolosoma viride JSiepli, 

1907. jEolosoma sp., Stephenson, Eec. Ind, Miis. i, p. 233, text- 
fig. 1, pi. viii, figs. 1-4. 

1913. JSoiosoma vmcle, Stephenson, Tr. Eoy. Soc. Edin. xlix,. 
pp. 748, 751. 

Length (living) 3-8 mni. Segments from 10 upwards, accord- 
ing to length of chain ; w = 7 or 8. Prostomium rounded, wider 
than the following segments. Setce in bundle, capillary, 
straight, of varying length, on the average equal in length to the 
diameter of the body, the longer of a* bundle sometimes alternating 
with the shorter. Oil -globules pure green, or yellowish or 
brownish green, Nepbridia begin behind the first setal bundle, 
to the number of six or seven pairs in a single animal. Cerebral 
ganglion transversely oval, or with a pair of rounded posterior 
cornua. 

In the original description I suggested the identity 
of this form with headleyi Bedd., but withdrew the suggestion 
subsequently. The points of importance are, however, not quite 
those which I then brought forward. The principal is the number 
of segments x Beddard does not state what this is in the original 
account of headleyi (109), but from his drawing, it is 16 in an 
animal which still shows no sign of a budding zone ; virkle 
would shoV a budding zone before it reached this size. The 
, number of hephridia is correspondingly larger in JS. headleyi 
, (10 pairs are shown). In JE, headleyi n is probably about 11^ 
thoimh have no exact information. 
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Beddard in JieadUyi found colourless oil-bodies in additiou 
to the green oildrops. There are no such bodies in the present 
form, though I found “smaller, less defined, somevThat retractile- 
particles of a very faint blue colour, so faint as to be almost 
colourless.” 

I investigated the vascular system and its relations to the- 
alimentary canal in this species in the same way as for 
hasliya^i (72). 

Disiribiition. Lahore, in standing water. 

Species dubia jEohsomatklanm, 

^olosoma ternarium Schmarda. 

1861. JBohsoma terncirimn, Schmarda, Neiie wirbelL Thiere, i, 2,. 
p. 10, pi. 17, fig. lo:3. 

1 895. jtlolosoma ternarium^ Beddard, Monog. p. 182. 

1900, TUuropMeps ternaria, Michaelsen, Tier, x, p. 16. 

Length 2*5 mm. ; diameter 0*5 mm. Colour yellowish grey. 
No oildrops in integument. Prostomium rounded, as broad as 
the following segments. Setae capillary, straight, 3 per bundle, 
shorter than the diameter of the body ; 10 seta-bearing segments. 

G-alle, Ceylon ; in standing water. 


Family NAIDIDJ5. 

Small ^uatic worms, seldom exceeding an inch in length. 
Setae usually in four bundles per segment, two dorsal and two 
■ventral, dorsal bundles sometimes wanting ; number of setm per 
bundle indeterminate ; ventral bundles without hair-setse, com- 
posed as a rule of bifid crotchets only ; dorsal bundles of varying 
composition, hair-setae and single- or double-pointed needles 
being the commonest types. Septa usually well marked. No 
muscular gizzard. Transverse vascular commissures present. 
Cerebral ganglion separate from the integument. Testes in v, 
seldom in vii ; ovaries in vi, seldom in viii ; spermathecsB in testis 
segment. Male deferent apparatus well dilfertntiated, with 
atrium and male pore in vi (or where testes are in vii, atrium 
and male pore in viii). The far more usual mode of reproduction 
is the asexual, by fission. 

Distrihvtmi, Tbe family is of world-wide distribution, and 
doubtless occurs throughout India wherever circumstances are 
favourable. 

The group is an exceptionally fascinating one to study if fresh 
material is available. The animals are all small enough to allow 
of microscopic examination ; they are mostly very transparent — 
the Chsetogasters particularly so — and all the organs (except the 
sexual organs, v, fo&t) are visible without difficulty in the living 
specimen. 
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Preserved material, however, olfers many difficulties, and it is 
sometimes necessary to relinquish the description or even the 
identification of spirit specimens ; in any case the examination is 
certain to he tedious and trying to the eyes. This is due to the 
fact that the most important characters are usually the setae. 
These cannot be accurately observed unless they lie flat, and 
unfortunately the method of flattening described in the Intro- 
duction is not applicable to preserved material. In addition, the 
setae of preserved specimens can scarcely be seen if the examina- 
tion is made in glycerine, because of the comparative opacity of 
the animal ; while if the examination is made in balsam, the fine 
details on which so much depends are invisible, owing to the 
refractive indices of seise and balsam being nearly identical. 

It is quite certain that a large number of Naididse remain to be 
described from the Indian region. They are not easily gathered 
by collectors ; they are difficult to see in the mud or on the weeds 
where they live, and unless the collector makes these worms a 
special object they will escape him. In any case, the only really 
satisfactory way of working at them is to obtain fresh material, 
best done by bringing a quantity of the weeds, mud, or debris for 
leisurely and exhaustive examination in the laboratory ; and this 
means that only those localities in the immediate neighbourhood 
of a competent microscopist can be thoroughly explored. 

The student who devotes himself to this group is therefore 
certain to reap a rich harvest of interesting forms ; for example, 
Lahore is probably an exceptionally unfavourable place for the 
Naididae, yet 15 forms, 7 of them new% have been recorded, and 
the list is doubtless not yet complete. This contrasts with the 
list of Lahore earthworms — six species only, all of them well-* 
known and widely-distributed forms. 

At the same time it is not to be expected that the aquatic 
worms will yield the same interest from a zoogeographical point 
of view as the earthworms ; most Indian genera, and many species 
even^ are common to Iridia and Europe — indeed, a number of 
genera and species are probably cosmopolitan. For this reason 
also it is necessary to be cautious in describing new species ; it is 
not safe to d<vthis until descriptions of all the species of the par- 
ticular genus from whatever part of the world have been com- 
pared; access to a considerable literature is therefore essential* 

No opportunity should be lost of securing sexual individuals. 
The sexual apparatus is still not known in the majority of the 
Naididas, including some whole genera; wdien it becomes more 
fully known it will doubtless be of great use in the discrimination 
of species (which depends at present to an undesirably large 
extent on tiie setal characters), as well as in determining the intei*- 
relationships of the several genera. If sexual specimens are 
obtained, tliey should be fixed for histological examination — some 
at any rate before undertaking any examination under the micro- 
scope, in order to obviate possible death or injury. The method 
of longitudinal sections is the most satisfactory ; it is practically 
impossible to obtain any useful information about the sexual 
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animals in the fresh condition, as the opaque clitelliim covers 
over the genital region, and- the various organs are therefore 
(except in the genus Ohcetogaster) not individually visible. 

The time of appearance oE the sexual organs would also be 
interesting. In Lahore most or all of the species which have been 
found sexual have developed the organs in the spring of the year, 
or at the commencement of the hot weather ; the hot weather is 
the unfavourable time for freshwater forms in the Punjab, and it 
seems possible that the ova in the cocoons are better adapted 
to survive it than the animals themselves. In Agra (United 
Provinces) the autumn appears to be the more usual timo 
(Melira, 94). According to Piguet (133) there is no very great 
regularity about the time when the Swiss IN'aididse become sexual. 

A general diagram of the arrangement of the sexual organs is 
given iu text-fig. 8, and will assist the comprehension of the 
generic and specific descriptions. 



Fig. 8. — Diagram of sexual organs of one of the ’Naididm. al, atrium ;• 
eL^ elitellam ; sperm monilse in sperm-sac ; o., ovary ; 

0 ./., ovai'i an funnel ; os., ovisac; ot?.,an ovum; spth., spermatheca; 
s.A*., sperm-sac; f., testis; vas deferens ; 5/6, 6/7, the corre- 
sponding septa ; i, ii, iii, etc., the several segments. 

OepJializailQn m the Naididm. — An ^interesting feature of the 
family is the frequent occurrence of cephalimtion — the diiBEeren- 
tiation of several segments at the anterior end of the body to 
form a head.” Strictly, the phenomenon occurs throughout the 
Oligochseta, since, in all, the first segment differs from the rest in 
not possessing setse ; but as a rule the coudition is carried 
further in the IS'aididas, not only the first, hut also several more 
of the anterior segments being differentiated from those which 
follow. This is mainly shown in the absence of dorsal setae 
often also in a difference between the ventral setae of the anterior 
segments and those behind; and sometimes by differences of 
pigmentation. 

I have endeavoured to bring this condition into relation with 
the mode of asexual reproduction which characterizes the family 
(68). It is usual to find that the cephalized segments are those- 
which have been produced in the budding zone. This is not 
universal however ; it is not the case in Naidium and Pristina^ 
where seven segments at the anterior end are produced in the- 
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ibiicldiug zone, but cephalization is limited to the first. In the 
inajoritj of cases the rule holds — five segments are produced 
in the budding zone, and five are cephalized* 

The development of this condition has been somewhat as 
follows : — In tlie primitive condition there \vas no zone of bud- 
ding — the animals broke in two, and the posterior produced a new 
first segment and prostomium after separation. This soon gave 
place to a stage in which the new prostomium and first segment 
were produced before division ; BrancJiiodrilus semjm^i illustrates 
this condition. In the next stage a few more new segments 
behind the first are produced, crfte7' separation, the younger of 
these being posterior ; the number may vary, as in Brancldodrilus 
menoni, where it has not apparently become fixed; perhaps the 
degree to which these new segments are finally developed also 
varies in B, menoni. The next stage is the formation of these 
segments in the budding zone before sepai'ation, and the fixing of 
their number * the number has become fixed in Slavina^ but 
apparently they are not always formed- before separation (Stephen- 
son, 55) ; in other genera, however, the full number of new 
segments is present before detachment. These segments are at 
this stage five in n Amber, and differ from the rest in being less 
completely developed — they want the dorsal seise (JS'ais^ BrancMo- 
driius hortensis). A subsequent stage is that shown by some I)ero$, 
where the number of new segments is five, but the most posterior 
of these develops dorsal setae, and ventral setae of the type of those 
behind (so sometimes B, liortemisy Finally, in Frutina and JSai- 
there is an increase of the new segments to seven, all of which 
(except the first) are completely developed, with dorsal setse. 

Two points must be further mentioned. The first is that this, 
.process of ce]Dhalizatiou has taken place more than once in the 
family ; we can see it at work in BrancModrilus^ where B, $em])evi 
shows an early stage, B. meno^vi a later, and B. hortemis a still 
later. In Parami&i if Michaelsen is right in uniting the various 
species in the one genus, we have apparently again a number of 
stages, evidenced by the varying degrees of completeness of 
■ development of the budded segments. Nais^ again, is not closely 
related to Bmncliiodrilus^ yet the same stage has been reached in 
Nais as in B. lk(yi^iensis. 

The second is the relation of the budding zone to tlie position 
•of the genital organs. In the family generally these are situated 
in the fifth and sixth segments ; and five segments are produced 
in the budding zone. In Pristina the genital segments ai'e the 
seventh and eighth, and seven segments are produced in the 
budding zone. There seems to be some connection, but wlmt its 
nature is . is not so easy to determine* The testes and sperma- 
theese are formed in the last segment which is derived from the 
budding zone ; if the budding zone produced only four segments, 
.might say that the new segments were for some reason 
iiuja^pable of developing sexual cells and organa ; but, as it is, this 
hot do. The position of the genitar organs differs in the 
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•several families of Oligocheeta, while the phenomena of the budding 
zone is confined to the Naididss and JEoloso^na ; the differences in 
the position of the gonads cannot therefore in general be depen- 
dent on the occurrence and extent of a budding zone. Hence if 
in the Haididse tliere is any connection between the position of the 
organs and the extent of the budding zone, it is probably in the 
reverse sense — the extent of the budding zone is dependent on 
the position of the genital organs. 

The Indian Naididse have been the object of study (Stephen- 
son, 72) in relation to intestinal respiration; almost all take 
in water by the anus, and pass it forward by means of au 
ascending ciliary action, whicli is aided by antiperistaltie move- 
ments of the alimentary wail itself. The same phenomena occur 
also in the Tubificid?e, but to a much inoi'e limited extent ; they 
are common in the Polvcliaeta. Por the theoretical conclusions 
■drawn from these phenomena the original may be consulted. 


Key to the Indian genera of Kaididae. 


1. No dorsal setae 

Dorsal setse present 

2. Gill processes present 

No gill processes 

•S. Giirprocesses dorao-lateral, in anterior part 

of body 

Gill processes within a branchial fossa at 

the anal e-xtreniity 

4. In addition to gills," a pair of filiform palps 

present • 

No palps in addition to tfie gills 

•6. Dorsal setse begin in .segment ii . . ; 

Dorsal seta> begin in v or vi 

Dorsal sette begin in xii-xx, or even further 
hack 

6. Prostomium prolonged into a long proboscis . 

Prostomiuni sliort 

7. Prostomium prolonged into a long proboscis . 

Prostomium short 

8. Body covered with foreign particles; zones 

of sensory papill® present 

No sheath of foreign particles or sensory 
papillas 


Ghjetogasteu. 

2 


Br.'VNCHIODBILUS. 

4. 

xVULOPHOErS. 

Deed. 

0 . 

7. 


HiEMONAIS. 

Pristina. 

Naiuium. 

Stylaeia. 

8 . 

Slavina. 

Nais. 


L Genus CHJBTOGASTEE K, Baer. 

Small worms, at most 15 mm, long, usually fairly stout, trans- 
parent and colourless, or whitish. Prostomium absent or very 
short, merely* a rounded triangular projection of the fiirst segment 
-above the mouth. No dorsal selae; ventral setae absent from 
segments iii-v. Pharynx large and wide ; oesophagus short, at 
most as long as the pharynx. One pair of transverse commissural 
vessels. Ventral nerve cord extensively perforated in its anterior 
portion, where there are no distinct ganglia. Testes and ovaries 
'{when present as distinct, organs) in v and vi respectively, 
spermathecse in v. Mostly carnivorous, sometimes vegetable 
feeders. ^ 
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For a general account o£ the genus the monographs oB Yejdovskj 
(138) and Beddard (31) are useful. Bor remarks on the Indian 
species of the genus, see Stephenson (53, p. 247). 

The genus occupies an isolated position in the family, from 
which it was separated by Yejdovsky (138) as a distinct family ; 
but later authors have not followed him. The worms are imme- 
diately recognizable by their transparency, absence of dorsal 
setae, and absence of ventral setae on segments iii-v. The alimen- 
tary canal is more differentiated than usual in the freshwater 
Oligochaeta ; the large barrel-like pharynx is succeeded by a 
narrow cesophagiis, and this by a dilatation which I have called 
the crop ; a second dilatation follows, the stomacli ; and finally 
the intestine. The amoeboid shape of the cells lining the crop 
sometimes gives the idea that in this portion of the' alimentary 
canal intracellular digestion may take place (Stephenson, (7. s^jon- 
gillce and 0. henr/alensis, 61, 88, 93). 

The absence of ascending ciliary action and antiperistalsis 
in the intestine (both of which are common features in the 
jS^aididce), the reduction of the vascular system, the absence of 
complete dissepiments and consequently of sperm-sacs and ovisacs,, 
the generally carliivorous habit, the thinness of the body-walland 
consequent transparency, and the sometimes parasitic or semi- 
parasitic mode of life, have led me to argue that the whole genus 
was formerly parasitic, and that some members have returned to a 
free-living existence (72). 

There are peculiar appearances in the cerebral ganglion of a 
number of species; granular, refractilej^or pigmented particles or 
masses are present, the significance of whicli has not been 
elucidated; they may represent a degenerate sense organ. Bor 
an enumeration of these, c/. Stephenson (53 and 61.) 

Distrihntion : Punjab (Lahore ; Gurdaspur Dist.) ; Bengal 
(Calcutta); United Provinces (Agra); Burma (L. Inle); N.W. 
Brontier Province; Western Ghats; W. Himalayas (Naini Tal).. 
The majority of Indian species are parasitic on and in freshwater 
snails and sponges. 

The genus has probably a world-wide distribution ; and having 
regard to the means of spreading of freshwater Oligochsetes, it is 
not surprising to find some Em’opean species in the Indian area. 
The oecurrence of (7. annandalei in Burma is interesting, since- 
the worm was originally described from Japan, and the fauna of' 
L. Inie, its Burmese station, shows Ifar Eastern afiinities. 

Keg to the Indian species of Chsetogastet*. 


1. SetsB 8 or more in bundle 2, 

Setae 7 or fewer in bundle 3. 

2. Set^ 15-17 in bundle C. hengalensis,. 

Setse S-12 in bundle C. limTtcei. 

3. Length more than 2 mni C. orientalis. 

Length less than 2 mm 4. 

, 4. CEsophagus moderately long c. Imgi. 

(Esophagus short or very short ........ 5, 

5. Granular mass in cerebral ganglion C. spongillce* 

Ko such mass in cerebral ganglion C. anrmidaM^ 
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1. ChsBtogaster annandalei Steph. 

1918. ChcBtogastei' amiandalei, Stephenson, Kec. Ind. Mus. xiv, 

P-9- 

1917. ChcBtogaster annandalei^ Stephenson, Mem. As. Soc, Bengal, 

vi, pp. 85, 88. 

Small, a single individual (preserved) 0'44 mm. long, a chain of 
two 0-66-0*89 mm.; diameter 0-13-0-175 mm,; n=10 or 11. 
Prostomium well marked, bluntly triangular; a constriction behind 
the second segment. Setse of ii 70-90 /a in length, 4 or 5 in the 
bundle ; those of other segments 50-60 jx long, 3 or 2 per bundle ; 
all double-pronged, prongs very fine, the outer longer and more 
curved ; nodulus markedly proximal. CEsophagiis short. ISTo 
retractile body in cerebral ganglion. 

Bemarhs, The species was originally described from Japan, 
where it was found in a sponge. 

Distribution. Lake Inle, S. Shan States, Burma ; in a sponge, 
Ephydatia fluviatilis. 

2. ChsBtogaster bengalensis Annand. 

1905. Chatogaster bengalensis, Annandale, Journ. & Proc. As. Soc. 
Bengal, i, p. 117, text-fig., pi. iii, figs. 1-4. 

1907. Ch<etogaster bengalensis, Stephenson, Bee. Ind. Mus. i, 
p. 248. 

1918. Chcetogaster bengalensis, Stephenson, Rec. Ind. Mus. xiv, 

p. 10. 

1920. Chaetogaster bengalensis, Stephenson, Mem. Ind. Mus. vii, 
p, 195, 

Length at least 10 mm. when fully extended ; in the preserved 
condition an animal which is preparing to divide measures 1*8 mm. 
or more, the first individual being 1 or 1*2 min. ; diameter up to 
0*38 mm. ; w = 10 or 11. Setse in bundles of 15-17, implanted in 
semicircles ; in ii they are 85-120 g. long, the main portion of the 
shaft straight, the prongs almost equal in length and thickness, 
or the proximal prong slightly thicker at the base ; position of 
nodulus varies from middle of shaft to frankly distal. In the 
other segments setSB shorter, 60-70 p long, 1*7 g in thickness ; 
shaft, here also straight for the greater part of its length, distal end 
hooked, proximal part gently curved, no regular difference between 
the prongs ; nodulus varies in position, from the middle to 
distinctly distal. Prostomium practically absent ; mouth a large 
circular orifice, ventro-terminal, looking obliquely forward and 
downward. (Esophagus short but distinct. Crop with a layer o£ 
chloragogen cells on its surface, like paving-stones, with slight 
interxals between them ; a ring of elongated cells internally at 
the entrance to the crop, hanging backward into the crop, perhaps 
amoeboid. A granular opaque mass in the cerebral ganglion. 

Bemarhs. The species is commensal on several species of water- 
snails — Limncea gedrosiana var. reGiilahrum, oGuminata, cTilamys, 
etc. ; and also in the sponges Epliydatia fiiwiatilis and SponcjUla 
carteri. 

E 
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Distribution, Calcutta ; Lake Inle, Burma ; Peshawar and 
Nowshera, N.W. Frontier Province; Grurdaspur Dist., Punjab; 
Satara, W. Grhats. Outside India recorded from Seistan, E. Persia. 

3. Chastogaster langi Bretscher, 

1907. Chistogaster punjabemisy Stephenson, Eec. Ind. Mus. i, 
p. 133, pi. V, fi^s. 1-11. 

1915. Chcetogaster punjabensis, Stephenson, Tr. Boy. Soc. Edin. i, 
pp. 740, 744. 

1920. ChMogaster punjahensis, Mehra, P. Z. S, p. 457. 

1920. Ch<Btogaster punjahensisy Stephenson, Mem. Ind. Mus. vii, 
p. 196. 

Length 1-2 mm. ; segments 8-21; ■?^=8 or 9. Transparent. 
Prostomium short and blunt ; head with a rather bulbous appear- 
ance, the pharyngeal region being rather swollen, the rest of the 
animal of uniform diameter, slender. Setae 5-7 per bundle, in 
length equal to two-thirds of diameter of body in moderate exten- 
sion ; distal prong of the forked end longer than the proximal. 
(Esophagus in segment iii, of moderate length, half as long as 
pharynx. One pair of lateral commissures in iii. First nephri- 
dium in vii. Cerebral ganglion with retractile body. 

Bemarhs* I noted on one occasion the presence of a few small 
setae in segment iii, — an ancestral reminiscence. 

After examining British specimens of what are undoubtedly 
Q, langi in the living condition, I recognize the identity of my 
G, punjahensis with it. 

Distribution, Lahore ; free living. A common European form ; 
recorded also from Seistan, E. Persia. 

4. Ghsetogaster linmsei K, Baer, 

1909. Ch<Btogaster limnmiy Michaelsen, Mem. Ind. Mus. i, p, 131 . 
1918. Oh<!Piogaster limnm ?, Stephenson, Bee. Ind. Mus. xiv, p. 9. 
1920. Qhoitogaster limn<Biy Stephenson, Mem. Ind. Mus. vii, p. 195. 

1884. Chmtogaster Umntsiy Vejdovsky, Monog. p. 36, pL vi, 
figs. 16-18. 

Length of a single individual np to 2 mm., of chains up to 
5 mm. Whitish in life, much less transparent than other species 
of the genus. Prostomium forming at most a feeble and indistinct 
projection. Setge 8-12 per bundle, those of ii somewhat longer 
than the rest; terminal prongs almost equal and parallel. 
(Esophagus very short, scarcely distinct. Contractile vascular 
commissures of the oesophageal region dilated as hearts. 

Remarhs, Michaelsen’s definition of this genus in the ‘ Sliss- 
wasserfanna Beutschiands ^ (124) is wider than that given above. 
He there allows a very great variation in the number and size of 
the setse, “the extremes being, on the one band, 14-20, those 
of ii ca. 118 p long, and the rest ca. 79 p ; and on the other hand 
6-8 in bundle, length of those of ii 69 py of the rest ca. 50 
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The defiaitioa would almost ineliide G. hengalensis. In tlie 
Tierreieh volmns the same author gives tb§ number of setoe per 
bundle as 8 - 12 , as I have done above. 

The identification o£ the worms which I examined from thelnle 
Lake remains doubtful, even after a comparison with an actual 
specimen of Q. limnoei from Europe. The worms I examined 
were in a tube with C, annanclalei, and were taken from the 
sponge Ephydatia flaviaiilis. The species has not previously been 
recorded from a sponge. 

Piguet (134) remarks that the much inferior transparency of 
this worm is due to its mode of life — parasitic on, or in the 
respiratory chamber of, freshwater Molluscs. 

Distrihution. I^aini Tal, W. Himalayas (Lr. Annandale informs 
me that these specimens were found on a LimncBa); ?Inle Lake, 
Burma (on Ephydatia jiwviatilis). This is a widely distributed 
European species, commensal on or parasitic in freshwater snails. 

5. Chsetogaster orientalis Steph, 

1907. Chfstogaster peUiieidm, Stephenson, Bee. Ind. Mus. i, p. 237, 
text-tigs. 2-G, pis. ix-x, figs. 1, 3-10. 

1910. ChcBtogaster orientalis^ Stephenson, Kec. Ind. Mus. v, p. 08, 
text-fig. 4, 1)1. viii, figs. 3--4. 

1913. ChcBtogaster orientalis^ Stephenson, Tr. Roy. Soc. Edin. 
xlix, pp. 740, 744, 754. 

1920. ChcBtogaster orientalis^ Mehra, P. Z. S. p. 457. 

1922. ChcBtogaster orientalis^ Stephenson, P. Z. S. p. 109, text- 
figs. 1-0. 

1909. ChcBtogaster orientalis, Stephenson, Rec. Ind. Mus. iii, 
p. 107. 

Length o£ a chain 5-10 mm. or more ; segments 11 upwards ; 
^ 1 = 8 . Transparent. Prostomium vestigial, the mouth reaching 
to the tip ot the snout. Setae 6-7 per bundle in ii, 2-5 in the 
remaining segments ; double-pronged, the distal prong being the 
longer, both equally thick at the base ; setae of ii 0T4 mm. long, of 
other segments about OTl mm. (Esophagus short, in iii. Pirst 
nephridium in vii. Cerebral ganglion contains a dark granular 
mass. No definite gonads, sexual cells produced by proliferation 
ot peritoneal epithelium in various parts of the body ; no sperm- 
sacs or ovisacs; male funnel in v, vas deferens dilating to an 
oval atrium iu vi ; clitellum |v-|vii=2. Penial setae (text-fig. 9) 
shorter, stouter and fewer (3 per bundle) than the normal, with 
a single point, quite blunt ; nodulus very large, near distal end. 

Eemarks, The species is carnivorous, devouring small Crustacea, 
Rotifers, small Nematodes, Ciliates such as Paramcecium, and 
other small worms ; they will attempt to swallow animals much 
larger than themselves, e, g., a dead fly. 

I have described the vascular system and its I’elation to the gut 
in this species in some detail (73), and also the peculiar mode of 
origin of the sexual cells (98). 

Distrlhatmi. Lahore, free living ; also recorded from Tibet. 
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6. Chaetogaster spongillse Annand. 

1906. ChMogasteT* spmigiU<B, Annandale, Journ, & Proc. As. Soc. 

Bengal, ii, p. 1S8, text-fig. 1 a. 

1907. Climtogaster spongill<Bf Stephenson, Rec. Ind. Mus. i, p. 248. 
1911. Chc&togaster spongillcBf Stephenson, Rec. Ind. Mus. \i, p. 205, 

text-fig. 1. 

1920. Chatogaster spmigill€Bj Stephenson, Mem. Ind. Mus. vii, 
p. 196. 

Length of living and not budding animal 1 mm., of chain of two, 
preservecl,upto 0 * 7 mm. ; diameter 0'15 mm. ; segments 11 upwards; 
91 = 8 . Transparent. Prostomiiim small. Setae of ii (text-fig. 10), 





Pig. 10. — Ch<stogasier spongiUm Annand. ; 
setse of segment ii ; X 890. 

up to Q in number, 90 g long ; of other segments 3, 4, or 5 in 
number, 60 p long ; prongs of setae unequal, the distal longer and 
often thinner ; nodulus proximal to middle of shaft, (Esophagus 
short; no chloragogen cells on crop. Cerebral ganglion with 
spherical granular mass. 

Remarlcs. The animal feeds on the organic debris of the decaying 
parts of sponges, and is not found in the healthy growing parts; 
it no doubt helps in liberating the gemmules. It progresses by 
wriggling. 

The ventral nerve cord shows more distinct ganglionic aggre- 
gations than in some other species; the appearances of the 
epithelium of the crop suggest intracellular digestion. 
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Distrihution, Calcutta, in Bj^ongilla carteri and S, de^ipiens, and 
oil Plumatella repens var. emarginata^, Khandala, W. Ghats, in 
BpongiUa crateviforrtiis, 

Ohsetogaster sp. 

1906. Climtogaeter sp., Annandale, Joiirn. & Proc. As, Soc. Bengal, 

ii, p. 189, text-iig. 1 b. 

1907. Clmtog aster sp., Stephenson, Bee. Ind. Mus. i, p. 248. 

Length 2-3 mm. ; w = 8or9. Anterior end somewhat trun- 
cated. Setae arranged in semicircles, as in (7. hengalensis. Buccal 
cavity deep, pharynx short, oesophagus short. Pirst nephridium 
in vii, larger than the rest. Cerebral ganglion contains a densely 
pigmented mass (? eye). 

A species inqiiirenda. The food consists, in part at least, of 
Protozoa which are abundant on the surface of the zoariuni of the 
Polyzoon on which it was found. The eyespot is probably 
comparable with the retractile bodies in the cerebral ganglion in 
some other species ; these bodies may originally have been eyes, 
and may have lost their pigment and become vestigial since the 
genus took to a parasitic or commensal life in the cavities of other 
animals. 

Calcutta ; on the surface of Plumatella repens var, emarginata, 

2. Genus NAIS MiilL^ em. Vejd» 

Prostomium well developed, simple, rounded. Hinder end 
simple. Dorsal setas beginning in vi, with moderately long hair 
setje, at most twice as long as the diameter of the body, not 
specially elongated in any segment ; and needles, with simple or 
bifid or rarely ctenate point. Yentral bundles of double- pronged 
crotchets, those of ii-v almost always longer and thinner than 
the rest. Clitellum including segments v-vii. Testes in v, 
ovaries in vi; male funnel on anterior face of 5/6, vas deferens 
leading to a dilated atrium in vi ; male pores in vi ; sperm-sac 
formed from septum 5/6, ovisac from 6/7, both single, the sperm- 
sac extending back within the ovisac ; female funnels in hinder 
part of vi. Spermatliecas in v, consisting of ampulla and muscular 
duct. Penial setae near male aperture, 2-6 in bundle. 

This is perhaps the most numerous genus of ,the family, and 
will no doubt be found in most parts of India when the fresh- 
water fauna has been more completely investigated. 

The discrimination of species rests mainly on the characters of 
the setae, and in any description it is tlierefore necessary to 
examine these with the greatest care ; the chief points to which 
attention should be directed are mentioned in the Introduction, 
and may be seen in the following diagnoses ; especial importance 
attaches to the dorsal needles, the points of which should be 
examined with the oil immersion lens. The position of the 
nodulus seems in some species to vary in the several setae of the 
same ventral bundle according to a definite rule (Stephenson, 77), 
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Distrihdion, IST.-W. Frontier Province (Peshawar) ; Punjab 
(Lahore, Kasauli); United Provinces (Agra, Lucknow); Bihar 
(Sirsiah) ; Calcutta and environs; Bombay; AV. Grbats (Khan- 
dala) ; Central India (Gwalior) ; Cejjtral Provinces (Saugoi% 
Pachmarhi) ; Barkiida I. ; Travancore (Bheeinanagar) ; Ceylon 
(Xandj). Doubtless the genus exists throughout India. 

A common European genus. 


1 . 

2 . 


3, 


4. 


6 . 


Key to the Indian ^joecies o/Nais. 


Eyes present 

Eyes absent 

Dorsal needles 2-4 in bundle, single-pointed. . . . 
Dorsal needles 1-2 in bundle, double-pointed . . 
Prongs of dorsal needles comparatively long, of 
about equal length, set at an acute angle to 

each other 

Prongs short, inconspicuous 

Dorsal needles pectinate 

Dorsal needles double-prong-ed 

Stomach present ; prongs of dorsal needles short 
and inconspicuous 


2 . 

4 .^ 

N. obtusa. 


N. elinyiiis. 

K, communis var. 

punjabe7isis. 
IS. ‘pectindta. 

5. 

N. commtmis var. 

ccsca. 


No stomach ; prongs of dorsal needles fairly 
obvious 6. 

6. Segments of the single animal few, about 13 . . N. ramensis. 

Segments of the single animal comparatively 

numerous, about 80 or more *. 7. 

7. Inner (proximal) prong of dorsal needles the 

longer N. paraguayensis. 

Prongs of dorsal needles equal in length ........ N. paraguayensis 


Outer (distal) prong of dorsal needles the longer. 

8. Outer (distal) prong of anterior ventral needles 
(segments ii-v) nearly twice as long as the 
proximal 

Outer (distal) prong of anterior ventral needles 
only slightly longer than the proximal 


8 . 


N. paraguayensis 
var, harkudensis. 

N. givaliorensis. 


Carter (2) described a form which he called JSais fxma from 
Bombay. This is included by A. G. Bourne (19) in a systematic 
account of the Nfaididae. Michaelsen omits it altogether from his 
lists of Indian • Oligochaeta (54, 58), though he had previously 
included it doubtfully under M^josince in the Tierreich volume (38). 
The particulars given by Carter do not permit the identification of 
the worm ; it cannot, however, be jN.yWnoe, which has bifid needles 
in the dorsal bundles, since K. ftisca has only capillary setse there. 

Schmarda (3) described a Kais caudata, vdiich is thought by 
Michaelsen (38) to be possibly a Dero, Schmarda however 
recognizes as a separate genns, with gills, and would have 
referred his worm to it had there been anything to remind bim of 
it. Kais caudata is probably a Nais with a small rapidly formed 
narrow, newly budded tail. It was found at Kandy in Ceylon. 
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1. ITais communis Piguet, 

1906. Nats communis^ Pig’uet, Rev. Suisse Zool. xiv, p. 247, pL x, 
fig. 9, pi. xi, figs, 14-17 and 19, pi. xii, fig. 11. 

«. var. punjabeusis Steph, 

1909. Nais variahilis var. ptinjabensh^ Stephenson, Mem. ind. Mus. 
i, p. 255, text-figs. 1-3, pis. xv-xxii, figs. 1--21, 

1909. Nais communis var, punjabemis, Piguet, Rev. Suisse Zool. 

xvii, p. 198, text-fig. 

1910. Nais variahilis var. punjahensisy Stephenson, Rec. Ind. Mus. 

V, p. 66, pi. viii, figs, 1-2. 

1910. Nais communis var. ptmjahensisy Stephenson, Rec. Ind. Mus. 

V, pp. 237, 239, 240, pi. xi, fi^s. 2, 4. 

1913. Nais communis vav. punjabensis, Stephenson, Tr. Roy. Soc. 
Edin. xlix, pp. 737, 744, 758. 

1915. Nais communis var. punjahensis, Stephenson, Tr. Roy. Soc. 
Edin. 1, p. 786. 

1918. NaU cominunis YB>\.punjahensis, Stephenson, Rec. Ind. Mus. 
xiv, p. 12. 

1920. Nais communis var. punjabensis^ Stephenson, Mem. Ind. 
Mus. vii, p. 196. 

1920. Nais communis var. punjabensis, Mehra, P. Z. S. p. 457. 



a. 

Fig. 11,— com?nu7iis var. punjabensis; a, ventral seta of an anterior 
bundle ; b, ventral seta of a posterior bundle ; c, dorsal needle. 

Length 2-14 mm., average length of a single individual 5-6 mm. 
Colour light grey, with irregular light brown pigmentation over 
the most anterior segments. Segments 18-32, often about 26 ; 
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«== 14-16. Eyes present. Prostomium short, rounded. "Ventral 
setse usually 3-5 in a bundle, extremes being 2-7 ; those ot u-v 
(text-fig. 11, a) in length 86-96,*, the distal prong one and a halt 
times as long and half to two-thirds as thick at the base as the 
proximal, shaft thinner and less curved than in the more postenor 
bundles, nodulus proximal (usually only slightly so) ; set® ot the 
remaining segments(text-fig. 11,6) 70-80,* long, or more in exti eme 
cases, moderately stout, more curved than the anterior ones, distal 
prong sh'ghtly longer than the proximal and about halt as thick at 
the base, nodulus distal. Dorsal bundles of 1-2 hair setsB and 1-2 
needles, the length of the hairs at most equal to the diameter ot the 
body; needles (text -fig. 11, c) average about 60,* in length, are 
slightly sickleshaped, with a finely forked distal end (the xorkmg 
may apparently rarely be absent), and an indefinite nodulus about 
one-third of the length from the distal end. Body-cavity with 
many corpuscles, which may be of two kinds, white and brown. 



Fig. 12 .— commimis Piguet var. ptmjahensw; penial setse. 

Stomach in vii or viii or vii and viii. Cerebral ganglion deeply 
indented behind, less deeply in front, Male funnel of fair size, 
turned backwards into the mouth of the sperm-sac ; ectal part of 
vas deferens covered by “ prostatic cells, atrium approximately 
spherical, ejaculatory duct short, opening into a slight depression 
of the surface. Ovisac includes the sperm-sac. Ampulla of 
spermatheca at maturity a large thin-walled sac extending back 
into vii, contained within cavity of sperm-sac ; duct not marked 
0 ^ externally, but lumen suddenly contracts to a fine tube with 
thick walls. ClitelJum v-vii. Penial setae (text-fig, 12) 90 /t long, 
2-3 in-bundle, stout, slightly bifid or with single blunt point. 

Remarks. The nomenclature of this form has given some little 
difSculty. I at first named it N, variahilis var. punjahensis, on 
account of the similarity of the sefe to those of K variahilis 
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Piguet ; but an examination ©f the genital system by Piguet, and 
independently by myself, showed that the present form was 
closely allied to communis* See the discussion in Piguet (56). 

The differences of this yar. from the type form of the species 
are as follows : — In the type form the whole body is yellowish red 
or pale brownish ; the prostomium is fairly long, twice as long as 
broad at the base ; all the ventral setae have a markedly longer 
distal prong ; in the dorsal needles the forking is very easy to see 
(which is not at all the case in the var, punjahensis\ and the 
prongs diverge almost at a right angle ; the spermatheca does not 
appear (from the figure) to be contained in the sperm-sac in 
segment vi, as it is in the present form. 

The thornlike projections on the dorsal hair setse described in 
the original account of the worm are, as suspected by Piguet, a 
cryptogamic growth. 

The worm has been found inhabiting tubes, probably abandoned 
by insect larvae ; specimens found by Annandale in Seistan 
were living in relatively long mucilaginous tubes, to which 
colonies of the Polyzoon LophopodeUa had attached themselves. 

1 have used this form in an account of antiperistalsis and 
reversed ciliary action in aquatic Oligochsetes, and have studied 
the relations of the contraction of the dorsal vessel and of the gut 
to each other (73). The relations of the nodulus in the setae of 
the same bundle are explained in (77). 

Distribution, Lahore; Peshawar; Kasauli, W. Himalayas; Agra; 
Kbandala, W. Ghats ; Bheemanagar, Travancore (in JSpongUla 
carUri), Also in Seistan, E. Persia. 

The type form of the species has been found as far apart as 
Patagonia and Switzerland. 

h, var. C3Bca Steph, 

1910. Nais com7num$ var. ccsca^ Stephenson, Bee. Ind. Mus. v, 
pp. 235, 238, pi. xi, fig. 3. 

1918. Nais communis var. c<sca, Stephenson, Bee. Ind. Mus. xiv, 

p. 12. 

Length about 2 mm. : segments 24-27. No eyes. Yentral 
seise in bundles of two or three through out ; those of ii-v (text- 
fig. 13, a) in length 80-94 /a, distal prong with slight swelling at 
its base and hence somewhat clawlike, one and a quarter times as 
long and about two-thirds as thick as the proximal; from vi 
onwards (text-fig. 13, h) 71-87 p long, distal prong about equal to 
proximal in length but only about half as thick at the base. Dorsal 
setse regularly one hair and one needle per bundle ; the hair setse 
equal to about three-quarters of the diameter ©f the body (pre- 
served) ; the needles (text-fig, 13, c) 53-58 p long, shaft straight 
or nearly so, prongs short, equal in length, one thicker than the 
other at the base. 

Eemarhs, The specimens were found originally along with others 
of N, communis var. ^unjabensis, of which this is really a variety — 
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a variety of a variety. The essential point of difference is the 
absence of eyes. As "the specimens were taken from a sponge, it 
might seem possible to correlate the absence of eyes with the 
absence of light; but this latter would hardly be sufficiently 
marked to produce such an effect, and moreover specimens of the 



Fipf. 13. — iVhzs canmunis Piguet yar. c(sca\ a, ventral seta of an anterior 
bundle ; 6, ventral seta of a posterior bundle ; o, dorsal needle. 

more normal form, with eyes, w^ere obtained from the same sponge. 
So, too, in Kasauli the two forms occur together, but here both 
live freely. 

Distrihution» Bheemanagar, Travancore (in JSpongilla carteri); 
Kasauli, W. Himalayas. 

2, 23'ais elinguis Mull,, OrsL 

1909. Nais elinguiSf Michaelsen, Mem. Ind. Mus. i, p. 131. 

1903. ^ais elmguis, Michaelsen, Jahrb. Hamh. wiss. Anst. xix, 

1906. Nau elmguis, Piguet, Bev. Suisse ZooL xiv, p. 241, pi. x, 
fig. 8, pi. xi, figs. 8-13, pi. xii, fig. 10. 

Length of chains 1*2-10 mm., of single animals 2|-8 mm. 
Segments of a single animal 15-37; n=:12 to 21. Colour a clear 
brown, Prostomium short, roundly conical. Eyes present. 
Yentral bundles with 2-5 bifid crotchets, distal prong longer and 
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thinner than the proximal ; all similar in form, but those of ii-v 
a little longer than the rest, and with nodulus almost median, 
those of succeeding segments with nodulus distal. Dorsal bundles 
with 2-3 almost straight needles, nodulus rather more than a 
quarter of the distance from the distal end, tip slightly curved, 
ending in two fine prongs, which diverge only slightly, both fairly 
long, the outer or distal slightly longer ; and 2-3 fairly stiff hair 
setae, in length about equal to the diameter of the body, three 
times as long as the needles. Grut gradually widening in vii. 
Vascular commissures of i and ii mostly anastomosing, those of 
iii-v mostly independent. Male funnels turned backwards into 
the neck of the sperm-sac ; vas deferens covered with prostatic 
cells ; atrium rounded, with thick and muscular walls. Penial 
setse 4-5 in number. Sperm-sac contained within ovisac. 
Ampulla of spermatheca thin-walled, duct one-third the length of 
ampulla, with thick walls and narrow lumen. 

Bmiarks. Michaelseii records this species from Lahore ; these 
Lahore specimens were sent by me to him ; as I had never found 
this species in or near Lahore myself, I was inclined to believe 
that the specimens that actually reached Michaelsen were the 
ordinary Nais of Lahore — N, communis var, imnjahensis. Dr, 
Annandale kindly sent all the museum specimens labelled Nais 
elinguis for me to examine ; I found the specimens from Lahore 
to be, as I supposed, A. communis var, punjahensiSy but those from 
Calcutta were K elinguis ; about those from Alipur I am very 
doubtful. The determination of Haididae from spirit material is 
full of pitfalls ; and the older diagnosis of iV elinguis has been 
shown by Piguet (133) to cover at least three species — N elinguis^ 
N, vm'iahilis^ and N, communis — all of whicl» have double-pointed 
needles in the dorsal bundles. 

Distribution, Calcutta, in Spongilla carteri; ? Alipur, near 
Calcutta, from colonies of Fhmatella emarginata. Widely spread 
in Europe. 

3. Nais gwaliorensis StepK 

1920. Nais gioaliorensis^ Stephenson, Mem, Ind. Mus. vii, p, 198, 
pi. ix, figs. 3-4. 

Length 2*7 mm.; diameter 0*25 mm. Segments 29 in the 
single animal. Prostomium bluntly triangular. No eyes. No 
stomachal dilatation. Dorsal bundles usually of one hair and oue 
needle, sometimes two hairs ; the hair usually rather shorter than 
the diameter of the bod.y ; needles (text-fig. 14, c) ca. 45 /t long, 
bent at a very obtuse angle distal to the middle, the distal section 
being slightly curved ; length of distal section to that of proximal 
section ; : 2 : 3 ; tip bifid, angle between the prongs moderately 
wide, outer prong slightly the longer. Ventral bundles behind 
segment v (text-fig. 14, a) 4 or 5 in bundle, 45-53 p long and 
2-5 p thick ; nodulus distal ; prongs equal in length, outer only 
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half or two-thirds as thick as inner. In segments ii-v (text- 
fig. 14, h) the shaft is thinner and straighter, the nodulus at the 



Fig. 14.— JS^ais gwalim'ensis Steph. ; a, ventral seta from a posterior segment ; 

h, ventral seta from an anterior segment ; e, dorsal needle. X 1100. 

middle or slightly proximal, the outer prong is slightly longer, 
thinner and more hooked than the inner ; 4 setse in a bundle, 
length 50-56 ju,, thickness only 2 fi, 

Distribution. Gwalior, Central India. 

4. Nais ohtusa (Gerv.). 

1909. Nais ohtusa, Michaelsen, Mem, Ind. Mus. i, p. 131. 

1906. Nais ohUisa, Piguet, Rev. Suisse Zool. xiv, p. 234, pi, x, 
figs. 2-4, pi. xi, fig. 5, pi. xii, fig. 8. 

Length of chains S|-6 mm., of single individuals 3-5 mm. 
Segments of a single animal 25-33. Colour of the anterior part 
yellow to brownish yellow. Prostomiuni fairly long. Eyes 
present. Ventral setm 2-5 per bundle ; those of ii-v slender, v^dth 
rather longer and finer distal prong and nodulus proximal ; those 
of the following segments shorter, about three-quarters as long as 
the former, thicker, more curved, prongs about equal in length 
but the proximal about three times as thick as the distal, nodulus 
distal. Dorsal bundles with 2-4 single-pointed needles with 
nodulus slightly distal, and 1-3 stiff hair setae about twice as long 
as the needles. No vascular commissures in segment i ; those of 
ii-iii usually with a common origin from the dorsal vessel, those 
of iv and v independent. Male funnel large, vas deferens covered 
with prostatic cells, atrium globular, ejaculatory duct narrow, 
male pore on rounded papilla. Penial setse 2-3 in number. 
Ectal region of spermatheca with thick and muscular walls, about 
one-third the length of the whole (empty) organ, marked off from 
the ampulla by a constriction, below which it is swollen ; ampulla 
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when empty an elongated sac, narrower behind, when distended 
invades the dorsal regions of neighbouring segments. 

Bistribxition. Lucknow ; Calcutta, from Plumaiella fruticosa and 
P. emarginata in a tank at the Zoological G-ardens. A common 
European form. 

5. jN'ais paraguayensis Mich, 

1909. Nais paraguayensis, MichaelSen, Mem. Ind. Mus. i, p. 131. 

1909. Nais paraguayensis, Stephenson, Mem. Ind. Mus. i, p. 263, 
pi. xvii, figs. 22-24. 

1920. Nais paraguayensis, Stephenson, Mem. Tad. Mus. vii, p. 19f , 

pi. ix, fig. 1. 

1921. Nais paraguayensis, Stephenson, Eec. Ind. Mus.xxii, p.750. 

1905. Nais paraguayensis, Michaelsen, Zoologica, xviii, Heft 44, 
p. 354, text-fig. 

Length of single animal 3*5-14 mm. preserved ; Indian specimens 
may be as much as 20 mm. living and extended; diameter 
0*2-0*3mm. Segments 29-106. Colour light orange. Prostomiiiin 
short, rounded. Anus directed dorsally. No eyes. Ventral setal 
bundles with 3-6 crotchets, those of ii-v scarcely thinner than 
the rest, with distal prong slightly longer than the proximal, and 

/ 


Pig. 15 . — ^ais paragmycnsis Mich. ; 
dorsal needle. 

both of the same thickness or the distal thinner ; in the remaining 
segments distal prong of equal length with and thinner than the 
proximal. Dorsal bundles with 1—2 hair setse and 1-^2 needles ; 
the hairs simple, their maximum length equal to diameter of body 
(0*3 mm.); needles (text-fig. 15) slightly sickleshaped, closely 



Fig. 16. — I^ais paraguayensis Mich.; 
abnormally shaped dorsal needles. 
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applied to the base of the hairs, 60 ft long and 4 ^ thick, with 
faint nodulus distal to middle, tip with two prongs of considerable 
size at an acute angle, proximal rather curved, almost twice as 
long and twice as thick as the distal which is almost straight. 
Ocelomic corpuscles present. 'No stomach. Vascular commissures 
plexiform. 

Reynarhs, The species was found originally, as the name implies, 
in Paragua}^ ; it furnishes an instance of the wide distribution, and 
hence valuelessness for zoogeography, of these small fi’eshwater 
forms. 

The Indian specimens have been much larger than the original 
ones from Paraguay, and have had many more segments. The 
binder end of the body in these long Indian worms shows a 
considerable length of rapidly produced new segments. Pissiou 
has not been observed ; possibly the worm fragments, without 
previous formation of a budding zone, and regeneration of the 
portions takes place subsequently (Stephenson, 96 ). Irregularities 
may occur in the shape of the dorsal needles (text-fig. 1 6). 

Distribution m India: — Calcutta (Museum Tank); Sirsiah, Bihar; 
Lahore ; Grw^alior, Central India ; Pachmarhi, Central Provinces. 

a, var- aqualis SiepK 

1920, Nais paragumjmsis var, csqualisy Stephenson, Mem. Ind. 

Mus. vii, p. *197, pi. ix, fig. 2. 



Fig. 18 . — Nais paragmyenstB Mich, 
var. harhudenm ; dorsal 
needle. X 800. 

U 

Fig. 17.-“3?ais pamguayensu Mich, 
yar. mqmlu) dorsal needle. 

X ca. 1200. 

Length 3*5 mm. (preserved) ; diameter 0*23 mm. Segments 34. 
Prostomium moderately large and long. Dorsal bundles of one 
hair and one needle seta ; prongs of needle (text-fig, 17) equal in 
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length. For the rest appears to be essentially as for the type 
form (the material was scantj^ and not perfectly satisfactory). 

Distribution, Saugor, Central Provinces. 

b, var. barkndensis Stepli, 

1921. Nais Paraguay ensis var. harhudensiSf Stephenson^ Rec. Ind. 

Mus. xxii, p. 751, pi. xxviii, fig. 1. 

Length probably about 5 mm. Anterior end rather bulbous. 
No eyes. No stomachal dilatation. Segments 31-33 plus a 
posterior zone of small rapidly produced segments. Dorsal setae 
in bundles of two or three needles and two or three hairs ; the 
hairs rather shorter than the diameter of the body ; the needles 
(text-fig. 18) 94 p long, with slight sabre-like curve, nodulus one- 
third of the length from distal end, tip bifid, the prongs at an 
acute angle to each other, the outer slightly longer. Ventral 
needles of segments ii-v four per bundle, 100 /a long, nodulus 
proximal, distal prong nearly twice as long as pi'oximal, and of 
about equal thickness. In the remaining segments 4-5 per bundle, 
length 90 ju., nodulus distal, prongs equal, the proximal one and 
a half times as thick as the distal. 

Bemarks. The difference of this variety from the type of the 
species is considerable, and it is only the existence of the var, 
csqualis as an intermediary that permits of its inclusion in the 
same species. Indeed the difference in length of the prongs of 
the anterior ventral needles may still justify its separation. The 
large number of rapidly produced posterior segments is, however, 
suggestive of a relation to the type form of the species. 

Distribution, Barkuda Island, Chilka Lake. 

6. Nais pectinata BtepJi, 

1910. Nais pectinata^ Stephenson, Rec. Ind. Mus. v, p. 236, pi. xi, 
fig. 1. 

1920. Nais pectinata^ Stephenson, Mem. Ind. Mus. vii, p. 198. 

Length of single individual (preserved) about 2 mm. Segments 
27-31. No eyes. Prostoraium well marked, conical with rounded 
tip. Ventral setae of ii-v (text-fig. 19, a) three per bundle, 56 /a 
long, thinner and less curved than those of following segments ; 
distal prong one and a quarter times as long and about half as 
thick as the proximal, both prongs comparatively short, slightly 
swollen near their bases, nodulus proximal ; those of the remaining 
segments (text-fig, 19,5) 2-5 per bundle, 51-56/a in length, the 
longer ones towards the hinder end of the body, distal and proximal 
prongs equal in length, the proximal fully twice as thick as the 
distal, both wfith a slight swelling at the base, nodulus distal. Dorsal 
setas in bundles of one hair and one needle seta ; the hairs smooth, 
about equal in length to the diameter of the body ; needles (text- 
fig. 19, c) 56 /A long, shaft slightly sickleshaped in its distal third, 
tip pectinate, the outer prongs on each side the strongest, the 
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intermediate prongs fine, 2--5 in number, noduius indistinct, 
resembling a slight angle in the shaft at the junction of middle 



Fig. 19, — Nais peotinata Stepb« ; a, ventral seta from an anterior bundle ; 

b, ventral seta from a posterior bundle ; o, dorsal needle ; d, e, f, 
irregular shapes of the tip of dorsal needles. 

and distal thirds; occasionally irregular forms with partial 
webbing between the teeth (text- fig. 19, d, e,/). No stomach. 

Disirihution. Bheemanagar, Travancore (in S^onpUa carteri ) ; 
Gwalior, Central India. 

a. var. insegualis Staph. 

1911. Nais pectinata var. incaqualiSf Stephenson, Rec. lad. Mus. vi, 
p. 208, text-fig. 2. 

1920. Nats pectinata var. itimqttalisj Mehra, P. Z. S. pp. 457, 458, 
text-figs. 1 A, 2. 

Length as for type form (preserved) ; or 8-10 mm., even 
(extended) 15-18 mm. living. Segments 40-95. Ventral setse 4-6 
per bundle, ca. 100 ju. long in the anterior (ii-v) segments, 90 p in 
the remainder, or (in other specimens) 60-65 p long throughout ; 
in the anterior group distal prong one and a half times as long 
and two-thirds as thick as the . proximal ; noduius only slightly 
proximal in anterior and slightly distal in posterior group. Dorsal 
bundles may contain one hair and two needles, or two of each, but 
usually one of each ; dorsal hairs 300-330 p long, or one may be 
more than double as long as the other — 250 and 100 p ; in sexual 
specimens begin in viii or ix ; needle setse (text-fig, 20) ca. 110 ft 
or (in other specimens) ca. 70 /x. long, pectinate, the tooth on the 
inside of the slight curve at the distal end of the shaft being much 
thicker and longer than the others ; no noduius. OoBlomic 
corpuscles present. Gut somewhat swollen in vi-viii. Dorsal 
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vessel on left side of alimentary tube from kinder end to septum 
5/6 ; lateral commissures 4 pairs, plexiform, in pharyngeal region 
(ii-v), commissures on anterior faces of septa for several segments 
further. Cerebral ganglion deeply indented in front and fehind. 
Male funnels turned back into mouth of seminal vesicle ; vas 
deferens enters atrium low down on anterior face ; atrium ovoid 
with long axis vertical, no prostatic cells- Ovisac surrounds 
sperm-sac, may reach xvi ; female funnels small, opening externally 



Fig. 20. — Nais pectmata Steph., var. ineqmlis ; dorsal needle. 

about level of 6/7, apparently too small to be functional. Sperma- 
thecal ampulla ovoid, duct arises anteriorly. Clitellura occupies 
more than half of v, vi, vii, and viii. Penial setae 4-6 per bundle, 
100 fjL long, tip hooked, not bifid as a rule, occasionally with two 
short prongs, blunt and of equal length. Alimentary canal 
degenerates in the fully mature individual; such specimens 
separate off the anterior portion with genital organs (=: cocoon). 

Distribution. Agra; Bheemanagar, Travancore (in Bpongilla 
carter^ along with the type-form of the species). 

7. Nais raviensis Steph. 

1914. Nais raviensis, Stephenson, Bee. Ind. Mus. x, p. S24, text- 

figs. 1-2. 

1915. Nais raviensis, Stephenson, Tr. Boy. Soc. Edin. I, p. 785. 
Minute worms, the length of a chain of two being only 3 mm. ; 

diameter 0*12 mm. Colour whitish. Prostomium short and blunt. 
No eyes. Segments in a double animal about 26, 13 in each half ; 
n=l8. Central setae 3-4 per bundle ; those of ii-v (text-lig. 
21, a) of a maximum length of 90 /jt, breadth 2*2 /Jt, prongs en- 
closing a narrow angle, equal in thickness, the distal considerably 

3F 
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longer ; shaft comparatively straight, nodulus markedly proximal ; 
those of succeeding segments (text-fig. 21, b) shorter, stouter, 
more curved, maximum length 48 /x, thickness 2-6 /x, prongs short, 
included angle wide, proximal prong slightly longer and twice as 
thick, nodulus distal. Dorsal setae as a rule one hair and one 
needle per bundle, occasionally two needles ; the hairs short and 
fine, 83 /X long; the needles (text-fig. 21, c) double-pronged, 


a/. 



Fig. 21. — raviensis Steph. ; ventral seta from an anterior bundle ; 

6, ventral seta from a posterior bundle ; c, dorsal needle. ax830 ; 

6 X1150; c X1360. 

40 jEJt long, shaft almost straight, slightly curved distally, the 
prongs short and stout, separated by a considerable angle, and of 
equal length, nodulus two-sevenths from the distal end. No 
ccelomic corpuscles. No stomach. Anus dorsal. Cerebral gang- 
lion large, markedly bifid behind. 

Distrihution, Lahore (weeds etc. from E. Eavi). 

3. Genus NAIDIUM 0. 

1884. Naidium, Yejdovsky, Monog. pp. 26, 31. 

1896. Frktina (part.), Beddard, Monog. p. 289. 

1901. Naidimif Michaelsen, Tier, x, p. 23. 

1906. Naidium^ Piguet, Eev. Suisse Zool. xiv, p. 215. 

1909. Fiistim (part.), Michaelsen, Siisswasserf Deutsch. p. 26, 

1913. Naidium^ Piguet, Olig. Suisse, p. 24. 

Prostomium rounded or pointed Yentral setal bundles com- 
posed o£ double-pointed crotchets; dorsal bundles beginning in 
ii, composed of hair setsa and double-pointed needles. 
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Belatiomhips of the genus , — Apart from possible differences in 
the genital organs, the only definite distinction from the genus 
Pristina appears to be the presence in the latter of a long pro- 
boscis — an extremely elongated prostoinium. Beddard, and more 
recently Michnelsen, have united the two under the name 
Pristina ; Piguet retains them as distinct on account of differ- 
ences in the setas, the circulation, the intestine, and the general 
physiognomy (what these differences are is not particularized). 
They resemble each other, however, in the fact that the second 
animal of a chain derives the first seven segments of its body from 
the budding zone (if we may generalize from the two Indian 
species — we lack information regarding others) ; while, so far as 
is known, no more than five segments are so derived in any other 
genus of the family. The genital organs are unfortunately not 
known in any species of Pfaidium^ so that a comparison cannot be 
made with Pristina in this respect. A description of the genital 
organs in a species of Pfaldium would be valuable. 

An intermediate form between the genera Naklium and Nais is 
perhaps seen in Naidium (? Nais) dadayi Michaelsen (122, p. 355, 
and see remarks by Piguet, 134, p. 24). In this species the dorsal 
setm begin sometimes in v, sometimes further forwax'd, even in ii ; 
it might therefore be either a Nais with setae abnormally deve- 
loped on the anterior segments, or a Naidium with setae abnorm- 
ally absent on these segments. Unfortunately none of the 
specimens showed a budding zone, and therefore the number of 
anterior segments which are derived from it is not Imown ; this 
•would have cleared up the uncertainty. The single-pointed 
needles of the dorsal bundles ; the sharp division of the ventral 
setm into two groups, the anterior group comprising those of 
segments ii-v (characteristic of most species of Nais)\ and the 
fact that set® may occasionally occur in other genera where nor- 
mally they are absent (e. g, on segment iii in OhcetogasUr ktngi, 
V. aiit.), lead me to think that this species should be placed 
under Nais, 

Distribution, In India so far only recorded from Lahore and 
Madras. A common European genus j no doubt it will be found 
widely distributed in India when the freshwater fauna is better 
known. 

Key to the Indian species q/* Naidium. 


1. Length more than 8 mm . ; n about 22 N. breviseta. 

Length 2 mm. ; n=lS N, minutmn. 


1. Naidium breviseta (A. Bourne), 

1891. Pristina hrevisetuj Bourne, Quart. J, Mic. Sci. xxsii, p. 353, 
pL xxvii, figs. 11-15. 

1895. Pristina breviseta, Beddard, ATonog. p. 292. 

1901. Naidium bremseta, Michaelsen, Tier, x, p. 23. 

1906. Naidium breviseta, Piguet, Rev. Suisse Zool. xiv, p. 216. 

Length more than 8 mm. Segments in a single animal may be 

p2 
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46 or more, o£ a chain more than 76 ; n^22 as a rule. Pro- 
stomium somewhat drawn out as a blunt, short- tentacle-like 
proboscis. ]>lo eyes. Doi'sal setae of two kinds ; hair setae of 
about the same length throughout the body, except that those of 
ii are about half, those of iii three-quarters as long as those which 
follow ; and needles, somewhat bayonet-shaped, bifid at the tip, 
prongs about equal. Ventral setae of the ordinary crotchet form. 
Coelomie corpuscles black and very noticeable. First nephridium 
in ix. The newly-budded head consists of seven segments. 

Bemarlcs, Mdchaelsen, in his two lists of Indian species (64, 58), 
calls this worm Pristina hreviseta^ in consequence of his decision 
to unite the two genera. In any case, this species shows the 
first stage in the lengthening of the prostomium which leads to 
the characteristic tentacle of the typical Pristinas. 

Bisirihiition. Madras. 


2. IS’aidium minutnm Stei-h. 

1914. Baidimi minittum^ Stephenson, Kec. Ind. Miis. x, p. 327, 
text-figs. 3-5. 

1916. Pfaidium mimitum^ Stephenson, Tr. Koy. Soc. Edin. 1, p. 786. 

Minute worms, length of a chain of two, moderately extended, 
2 mm. ; thickness OT mm. Seen by reflected light against a black 

tr 
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Fig, 22 . — Naidiim mimiiwm Steph. ; dorsal needle, x 1600. . 

background often marked by spots or transverse bands of a 
brilliant opaque white (masses of coelomie corpuscles). Pro- 
stomium longer than its breadth at base, tip rounded. ]N"o eyes. 
Segments oi double animal (excluding those of the budding zone) 
17-19; ^ 1 = 12 . First six segments all short, the rest much 
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longer. Dorsal bundles of one hair and one needle, the hair very 
slender, 80-90 jw. long (rather less than the diameter of the body) ; 
needles (text-fig. 22) 35 ^ long, with slight double curve, distal 
end forked, the prongs about equal in length, set at a fairly wide 
angle, a slight nodulus one-third of the length of the shaft from 
the distal end. Ventral setae 3-5 per bundle, usually 3; no sharp 
division between anterior and posterior groups; each 30-40 /a 
long, nodulus usually distal ; prongs equal in length or the distal 
slightly longer. Ccelomic corpuscles nuinei'ous, opaque as seen by 
the low power, by the high power seen to consist of aggregations 
of minute oildrops ; nucleated, circular, 6-13 fju in diameter. 
Septal glands in iv and v, sometimes also in iii or vi. Stomach in 
vii. Tirst nephridium in ix, the next in xi, and no more in the 
anterior animal of a chain. Cerebral ganglion slightly bifid 
behind, the anterior border concave. Six seta-bearing segments 
interpolated in the budding zone at the anterior end of the 
second animal. 

Distribution, Lahore (E;. Eavi). 


4. Cenus PEISTINA Ehrhg. 

Prostomium prolonged into a mobile proboscis. Ventral bundles 
consisting of bifiid crotchets. Dorsal bundles beginning in ii, 
consisting of hair sets© and needles with simple or bifid point. 
Stomach in viii. Genital apparatus occupying vii and viii (the 
organs being two segments further back than in the other genera 
of the family in which they are known). Seven segments inter- 
calated in the budding zone at the anterior end of the second 
animal. 

Por relations to the genus Naidlum, v. ant, under the latter 
genus. The larger number of segments added to the head of the 
posterior animal in the budding zone seems to be related to the 
more posterior position of the genital organs in the genus {cf. ant, 
p. 45). 

I have used the phenomena seen in the Lahore species in a 
discussion on ascending ciliary action in the intestine and anti- 
peristalsis in Annelids (72). 

Distribution. Calcutta ; Lahore ; Allahabad ; Agra ; Bombay ; 
Bheeraanagar, Travancore. Also in Europe and 1^. America. 

Key to the Indian species of Pristina. 


1. Hair setse of iii much elongated P. longiseta. 

Hair setse of iii not longer than those of other 

segments 

2. Ventral setm of segments ii-iv increasing in stout- 

ness, those of iv markedly stout. ^ P. cequiseta. 

Ventral setje of ii-iv diminishing in stoutness from 
in front backwards P. proboscidea. 
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1. Pristina longiseta Ehrhg.j f. typica. 

1909. Pristina longiseta, Michaelseu, Mem. Ind. Miis. i, p. l'>5. 

1909. Pristma hngiseta^ StepheHson, Mem. Ind. Mus. i, p. 

text-tig. 4, pi. xvn, fig. 25, pi. xvlii, tigs 26-o3, 3b. 

1909 Pristina longiseta^ Piguet, Her. Suisse Zool. xvii, pp. Jlo. 
3910. Pristina longisetay Stephenson, Rec. Ind. Mus. v, p. 325. 

1913. Pristma longiseta, Stephenson, Tr. Roy. Soc. Edin. xlix, 

191 (). J^istma longiseta^ Stephenson, Rec. Ind. Mus. xii, p. 304. 
1920. Pristina longiseta^ Stephenson, Mem. Ind. Mus. vii, p. 199. 
1920- Pristina loiiglseta, Mehra, P. Z. S. p. 457. 

1884. Pristina longiseta Monog. p. 31, pi. ii, figs. 13-15. 
1895. Pristina longiseta, Beddard, Monog. p. 290. ^ , 

1906. Pristina longiseta, Piguet, Rev. Suisse Zool. xiv, p. .^90, pi. x, 
figs. 22-23, pi. xii, tigs. 21-25. 

1913. Pristina longiseta, Piguet, Olig. Suisse, p. 50. 

Length of single individual 3-5-5*5 mm., of chains 3-6 mm. 
Segments of single animal 20-33; 7^=12-22. Colour vrhitish. 
No eves. Ventral bundles with a maximum of 9 crotchets, with 
distal prong longer tliari the proximal; those of ii and iii longer 



Fig. 23 . — Pristina Imigiseta Ehrbg. ; penial setaj. 

than the rest ; those of ii slenderer than those of iii, and with 
nodulus proximal or almost at the middle of the shaft ; from iii 
onwards nodulus distal ; from iv onwards setae shorter and 
slenderer. Dorsal setae in bundles of 2-5 straight and finely- 
pointed needles without nodulus, and 1-4 hair seise about equal to 
the diameter of the body in length, with a fi.ne dentation on the 
convex border ; those of iii, however, smooth and much elongated, 
3-4 times as long as those of neighbouring segments, and when 
turned forwards extending beyond the end of the proboscis. 
Ccelomic corpuscles present. Stomach in viii. Septal glands in 
iv-vi. Six pairs of vascular commissures in ii-vii, the first and , 
second sometimes united by anastomosis, and the last swollen as 
hearts. Cerebral ganglion deeply indented in front and behind. 
Male funnels large; rounded; with borders slightly reflected ; vas 
deferens with very thick walls and glandular epithelium, ascending 



PBISTINA, 


71 


at first and then descending, the lumen in its downward course 
swollen to form an atrium ; ejaculatory duct short. Spermathecae 
in the form of a long sac, ending by a thickened portion which is 
not differentiated externally. Penial setss (text-fig. 23) 2 per 
bundle, in vi. No prostatic cells ; a special gland in connection 
with the penial setae. 

Remarlcs, The degree of serration of the dorsal setae (of all 
except the elongated setae of iii) varies ; in the f . typica^ the form 
found in India, it is slight or very slight, while the var. leidyi 
{Pristina leidyi Michaelsen, 122) has roughly serrated dorsal 
setae. 

The limits of n are apparently wider in Lahore than in Eui'ope 
(12-22 ; European specimens 13-18). 

I have ascribed a special sensory function to the elongated 
dorsal hairs of segment iii (55) on account of their frequent 
quivering movements. According to my observations the septal 
glands are variable in number. The nephridia commence in ix,. 
which is probably a generic character, correlated with the fact 
that seven segments are added to the head of the posterior 
animal in the budding zone. 

I believed that in one specimen (55, pi. xviii, fig. 34) I found 
the setae of the fourth segment, not the sixth, modified as genital 
setae ; moreover, the modification was not that usually found in 
the setae of vi. This Piguefc (56) has shown to be a mistake, the 
specimen being one of P, cequiseta. 

Distribution* Calcutta, in SpongUla crassissima, and from 
colonies of Plumatella fruticosa and P. emarginata (oral communi- 
cation from Dr. Annandale, emending the original statement) ; 
Lahore ; Bheemanagar, Travaneore (on or in SpongUla carteri ) ; 
Bombay ; G-walior, Central India. Widely distributed in Europe ; 
found also in N. America. 

2. Pristina sequiseta A, G. Bourne* 

1909. Pristina tentaculatay Michaelsen, Mem. Ind. Mus. i, p. 134. 

1909. Pristina aqnisetaf Stephenson, Mem. Ind. Mus. i, p. 269, 
text-Jig. 5, pi. xviii, fig. 34. ^ 

1909. Pristina (squiseta, Piguet, Rev* Suisse ZooL xvii, pp. 212, 
216. 

? 1915. Pristina mquiseta^ Stephenson, Tr. Roy. Soc. Edin. 1, p. 786. 

1916. Pristina eequiseta, Stephenson, Rec. Ind. Mus. xii, p. 304. 


1891. Pristina equiseta^ Bourne, Quart. J, Mic. Sci. xxxii, p, 352. 
1895. Pristina equrnta^ Beddard, Monog. p. 291. 

1906. Naidium tmtaoulatum^ Piguet, Rev. Suisse Zool. xiv, p. 219, 
pi. ix, figs. 18-20 & 26- 

1913. Pristina ^squisetay Piguet, Olig. Suisse, p. 52. 

Length of both single individuals and chains about the same, 
2-3 mm. Segments of the single individual 18-23 ; 12-15. 

Colour whitish. No eyes. Yentral bundles of 2-6 crotchets, 
those of ii 4-5 in number, straighter, slenderer, and a little longer 
than the rest, with distal prong strongly curved and notably 
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longer than the proximal, nodulus slightly proximal ; those of hi 
4-5 in number, stouter, more curved, and a little shorter than 
those of ii, distal prong a little longer than the proximal, nodulus 
here and henceforward slightly distal; those of iv (text-tig. 24) or 
iv and v fewer in a bundle, much larger, longer, and^ thicker, 
might almost be called giant setae, with a more or less rudimentary 
proximal prong ; in vi and following segments setae are similar to 
but rather slenderer than those of hi. Dorsal bundles wdth one 
or more rarely two fine needles, the distal end slightly curved, 
without nodulus, the tip bifid with the teeth very small and equal ; 
and one or more rarely tw^o hairs (and then one considerably 



Fig. 24 . — Tristhui mqmuta A. Or. Bourne ; seta from ventral 
bundle of segment iv. 

longer than the other), somewhat longer than the diameter of the 
body. Stomach in viii. Three pairs of septal glands in iii-v, 
the posterior pair sometimes wanting. Six pairs of vascular 
commissures in ii-vii, those of vi and especially those of vii larger 
than the rest. 

Eemarhs* The synonymy of this form has given a good deal of 
trouble. It was originally described by Bourne from n Victoria 
regia tank in London in 1891. In 1896 Beddard described from 
Valparaiso a form which he named Pristina prohoscidea ; the 
account was somewhat scanty, and Michaelsen in the Tierreich 
volume considered it as possibly identical with Bourne^s worm. 
In 1905, Michaelsen examined Beddard’s originals on the occasion 
of investigating a similar worm from Paraguay and Java, and 
thus settled the characters of P. p)rohoscidea (121)* But Bourne^s 
original account of P. aquiseta was by no means full, and 
Michaelsen was still in doubt as to the identity of the two forms. 
8o too in 1909, on meeting P. prohoscidea again, this time from 
India (54), he continued to regard P, cequiseia as a doubtful 
synonym. 

Piguet had meanwhile described in Europe a form which he 
called Baidium Uniaculatum (133) ; this he subsequently recognized 
as identical with Bourne’s worm (66) ; but Michaelsen, meeting 
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with specimens of Piguet’s species from India (54), preferred to 
retain for them the name P. tentaeulaia. In his list of Indian 
worms of ^ 1910 (58). however, he calls the two Indian species 
P. prohoscidea and P. cequiseta. 

In 1909 (55) I gave an inadequate description of certain worms 
from Lahore under the name P. cequiseta ; these Piguet (58) a^grees 
(from the figure of the setse of segment iv) are rightly named. 
Specimens which I received from Calcutta, described in 1911 (61), 
agreed with Michaelsen’s revised diagnosis of P. pr.oloseidea ; and 
some which were obtained from Allahabad, which I examined in 
1916 (81), agreed with Piguet’s A. tentamlatum, and were there- 
fore labelled as P. cequiseta, 

Michaelsen thinks he has seen a fine serration on the dorsal 
hair setse with the highest powers. 

Distribution, Calcutta (in SqyongiUa carteri)\ Lahore; Alla- 
habad. Also found in Europe. 

8. Pristina prohoscidea Bedd,^ f. typica. 

1909. Pt'istina prohoscidea f. tupica, Michaelsen, Mem. Ind. Mus. 
i,p.l33. 

1911. Pristina prohoscidea f. typica, Stephenson, Rec. Ind. Mus. vi, 


1896. Pristina prohoscidea, Beddard, Ergeb. Magalh. p. 4, fig. 18. 

1905. Pristina pi'oboscidea f. typica, Michaelsen, Zoologica, xliv, 
p. 359. 

Length 2-5 mm.; diameter ca. 0’ 25 mm. Segments 18-36; 
w=:16. Proboscis of varying length, from somewhat longer than 
the proper prostomium to nearly three times as long. No eyes. 
Tentral bundles with 3-5 or more, even as many as 8, bifid 
crotchets, those of ii much stouter than those of the middle and 
hinder parts of the body ; in ii 3 ja thick, in iv 1*5 p thick, in iii 
intermediate ; distal prong of ventral setse somewhat or much 
longer^ than the proximal, especially in ii. Dorsal bundles 
beginning in ii, with 1-3 or rarely 4 finely serrated hair setsB, in 
part somewhat longer, in part shorter than the diameter of the 
body; serrations in the middle of the shaft about 6 p apart ; the 
hair setse of iii not specially elongated. Also in the dorsal bundles 
about the same number of small’ needle setse, with simple pointed 
end. Septal glands in iii-v. Eirst nephridium in ix. 

For discussion as to synonymy, see under preceding species. 

DistHhution. Calcutta (in SpongiUa crassissima and carteri, 
also^ living freely). Recorded also from Zanzibar, Chile (Yal- 
paraiso), Paraguay, and Java. 

a. var. paraguayensis MicK 

1909. Pristina prohoscidea var. paraguayensis, Michaelsen. Mem. 
Ind. Mus. i, p. 134. 

1905. Pristina prohoscidea var. paraguayensis, Michaelsen, Zoolo- 
giea, xliv, p. 360. 

As for the f. typica, with the following exceptions : — Hair setse 
of the dorsal bundles of very various lengths, some three times (up 
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to 0*55 mm,) as long as the diameter of tlie body, especially in the 
hinder segments ; serrations of the hair setae coarse, visible with 
comparatively low magnifications, in the middle of the seta about 
llju apart. 

Bemarks. The Indian specimens are described by Michaelsen 
as possessing the characters of the variety in a marked degree, 
some of the hair setse being nearly four times the diameter of the 
body ill length, and the serrations being very distinct. 

There are transitions between the ordinary degree of serration 
and that characteristic of the variety (Michaelsen, 121, 122). 

DistrihiUmu Calcutta (from colonies of Flumatella fruticosa 
and P, etnarginata). Also in Paraguay. 

5. Genus BRANCHIOBRILUS Mich, 

1890. ChcetohranchtiSj Bourne, Quart. J. Mic. Sci. xxxi, p. 88. 

1891. Ch<Xitobranchiis^ Bomne, Quart. J. Mic. Sci. xxxii, p. 355. 

1895. ChcBtobranchiis, Beddard, Monog. p. 301. 

1909. BrancModrilus, Michaelseu, Tier, x, p. 23. 

1910. Lahoria^ Stephenson, Eec, Ind. Mus. v, p. 59. 

1912. Lahoria.^ Stephensou, Tr. Boy. Soc. Ediii. xlviii, p. 285. 

1912. JBrachiodrilus (laps.), Stephenson, Rec. Ind. Mus. vii, p. 228. 

Prostomium rounded. . A pair of dorso-laterally placed branchial 
processes on many or most of the body segments, beginning im- 
mediately or at a short distance behind the mouth. Dorsal setae 
beginning in the same segment as the gills, of two kinds, capillary 
and needles ; the former, in a number of the anterior segments, 
enclosed in the gills. Yentral setae crotchet- shaped, forked 
distaily. 

The genns has so far been found only in India. It is one of 
the few' genera of Oligochaetes w'bich possess gills ; the relation 
of the gills to the hair setae of the dorsal bundles is quite 
peculiar. 

The three species show^ stages in the origin of cephalization, 
and I have used them in a discussion of this phenomenon (68, 
pp, 229 seg.), B, mnpevi may be considered as the pifimitive 
member of the genus ; there is no budding zone, and the dorsal 
setse begin in segment ii ; with the production of a budding zone 
before the tw'o animals separate there comes into existence at the 
anterior end of the second animal a region of newdy-formed seg- 
ments in which dorsal setae do not develop, though ventral setae 
do; this region is of variable extent in B, menoni^ while in 
B, hortensis its extent and characters have become fixed. It is 
evident that the condition of cephalizatiovi has been produced in 
Brimclmdrilus independently of the other genera of Naididae. 

Before B, memni w'as known, the presence of cephalizatioii in 
B, hortensis and its absence in B, semperi seemed to warrant 
generic separation : and lienee the former was given the generic 
name Ldhcria. But wdth the discovery of B. menon^ an inter- 
mediate form which bridges over the gap in regard to this 
character, it became necessary to unite all three in the same 
genus. 
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I have recently recorded the genus from Lucknow (93), but 
have not identified the species ; and from Burhanpur in the 
Central Provinces (96), the fragment being specifically indeter- 
minable. 

Distribution. Madras; Lahore; Lucknow; Burlmnpur, C.P. 
Key to the Sjyecies of Branchiodrilus. 


1, No zone of budding ; dorsal setae begin in segment ii . . B. semperi. 

Budding zone slight or absent ; a varying number of 
setal bundles ventrally (up to four pairs) in front 
of the first dorsal setae B. menoni. 

Budding zone well marked; dorsal setae begin on 
segment vi (occasionally v) B, kortensis. 


1. BrancModrilus semperi {A. G. Bourne). 

1890. Chcetobranchus semperiy Bourne, Quart. J. Mic. Sci. xxxi, 
p. 83, pi. xli. 

1895. Climtohranclms semperi, Beddard, Monog. p. 302. 

1900. Branehiodrilus semperi, Michaelsen, Tier, x, p. 24. 

1912. Branchiodrilus semperi, Stephenson, Bee. Ind. Mus. vii, 

p. 228. 

Length ca. 37-50 ram., diameter 0*5 mm. Segments ca. 130, 
Anterior end a little thinner, slightly pigmented in transverse 
bands segmentaliy arranged. N^o ej^es. Branchial processes 
dorso-lateral, one pair on each of the anterior segments, com- 
mencing with the second; 60-70 pairs, the first five or six a Jittie 
shorter than the next, diminishiug in size after the first ten or 
tvi'eive until they become mere warts ; the longest several times tm 
long as the diameter of the body. The processes are hollow projec- 
tions of the body -wall, ciliated, with a loop of the lateral vessel 
of the segment in each of the first 50 or so. Dorsal setse within 
the branchial processes, all in the more anterior, some only in the 
hinder segments; begin in ii; of two kinds, hair and needle 
sette ; two or three of each kind in each bundle as a rule, but the 
sickle-sliaped needles absent from the more anterior dorsal 
bundles ; hairs very long in the anterior segments. Ventral sette 
crotchet-shaped, nodulus rather distal ; 4-6 per bundle ; in 
anterior segments outer prong twice as long as inner, behind this 
the inner twice as long as outer, and the angle bet\^'een the two 
wider. Coelomic corpuscles rounded, with olive-gi*eeii granules. 
Lateral commissures a pair to each segment. No stomachal 
dilatation. Asexual division without the production of a budding 
zone. 

Remai'hs, The worm does not secrete any glutinous material 
in the form of a tube, but it makes for itself long tracks 
in the mud, and each appears to reside in its own burrow, 
which, unless disturbed in some way, remains as a permanent 
structure. 

Listrihution. Madras, hi mud from a tank. 
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2, Brancliiodriltis menoni Steph. 

1912. Branchiodrilus menoni, Stephenson, Bee. Ind. Mus. vii^ 
pp. 219, 229, text-figs. 1-3, pi. xi, figs. 1-6. 

1921. Branchiodrikis menoni, Stephenson, Bee. Ind. Mus. xxii, 
p. 752. . 

Length (preserved) 8-15 mm. ; segments up to 130. Prosto- 
mium short, rounded; no e.yes. Anterior part of body pigmented 
dorsallyand laterally, irregularly in front of gills, then in segmental 
bands for a few segments, soon disappearing. A short pre- 
branehial region between first gills and mouth, which may or 
may not present a series of ventral setal bundles (up to four pairs). 
Gills diminishing in size behind, and ending some distance in 
front of posterior end ; longest gills two and a half times the 
length of the diameter of the body. Dorsal setae of two kinds, 
capillary and needles ; capillary alone in the most anterior seg- 
ments, one or two per bundle, beginning with and enclosed in 
the gills, slenderer than those behind ; capillary setse cease to be 
enclosed in gills at some point in front of segment xxx, thence 
projecting freely, stouter, from this point usually one per bundle, 
Needles (text-fig. 25) begin from the point where hair setae cease 



Lig. 25.- JBrancModrilits menoni Steph. ; dorsal needle seta, 

X ca. 375. 

to be enclosed in the gills ; one per bundle, length, 0*1 mm., usually 
bayonet-shaped, finely pointed, supporting the base of the hair 
seta, projecting from the surface only slightly. Ventral setae 
usually three per bundle, of three types ; in prebranchial region 
77-87/t long, remarkably slender, with delicate prongs, nodulus 
proximal to middle of shaft; in anterior branchial region 
100-116p, long, slender, distal prong one and a half times as long 
as proximal, nodulus at middle or somewhat proximal; behind 
this the shaft relatively stout, 110-140/jt long, prongs equal or 
^stal slightly longer, nodulus distal ; in all setse the distal prong 
is only about half as thick as the proximal. No stomach. Dorsal 
vessel on left side of gut. Asexual reproduction without or 
almost without previous formation of a budding zone. 

JDistrihution, Madras. 
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3. BrancModrilus hortensis (StepTi.). (Text-fig. 26.) 

1910. Zahoria hortensiSf Steplienson, Eec. Ind. Mus. v, p. 59, text- 
figs. 1-3, pi. vii, figs. 1-3. 

1912. Branchiodrilm kortmsis, Stephenson, Eec. Ind. Mus. vii, 

p. 229. 

1913. Branchiodrilm hortensiB^ Stephenson, Tr. Eoj. Soc. Edin. 

xlix, pp. 738, 744, 760. 

1920. BrancModrilus hoHensis^ Mehra, P. Z. S. pp. 457, 458, 463, 
text-figs. 1 B, 3. 

Length 16-25 mm. ; diameter 0*5-0*75 mm. Segments of a 
single animal 90-120 ; of a chain of two may be 170. Prostomium 



Fig. 26 . — BrancModrilus Jiortensis (Steph.) ; 
whole animal. X 10. 

bluntly conical, well marked. No eyes. Anterior part of body 
pigmented, irregularly on dorsal surface of first few segments, 
then in transverse bands as far as about segment xx, where it 
dies away ; pigmentation less marked and less regular ventrally. 
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Surface of body as well as of gills ciliated. Gills and dorsal setae 
begin on vi (occasionally on v) ; longest gills equal to three times 
the diameter of the body (i'6 mm.) ; gills diminish in length pos- 
teriorly, and end just in front of hinder end of body. Dorsal setal 
bundles of capillary and needle setas, not more than two of each 
per bundle ; capillary setae contained within the gills for first 40- 
50 segments, some being almost as long as the gills within which 
they are contained ; behind this one capillary seta free from the gill, 
one, shorter than the free seta, still contained within it. jSTeedle 
setae short pointed rods, scarcely projecting on the surface of the 
body. Ventral bundles of 4-5 setae, distal prong slightly longer 
than proximal and thinner at the base ; nodulus slightly distal ; 
length 0*15 mm. in front, 0*13 mm. behind ; no difference of type 
between those of the first few and the remaining segments. JN^o 
stomach . Dorsal vessel on left side of gut. A budding zone formed 
during asexual division. Olitellum comprising v-viii. Sperm- 
sac may reach back to xxvi, usually to xviii ; male funnels within 
sperm-sac at some distance behind its mouth, outer margin of funnel 
attached to wall of sac ; vas deferens first passes forwards in neck 
of sperm-sac, then upwards to enter atrium on its anterior face 
much above its middle. A large mass of “ prostatic ” cells 
covering ejaculatory duct. Spermathecal ampulla heart-shaped, 
notched below where duct originates ; aperture some distance 
behind groove 4/5. Penial setas 2-3 in a bundle, somewhat 
hooked distally, not bifid, 132 /i long, distal portion narrow, 
36 /a long; proximal portion stouter, 96 /a long, no distinct nodulus, 
3istal portion bent backwards. 

Distribution. Lahore ; Agra, 

6. Genus HJEIMONAIS Bvetscher. 

1900. D[(smonaiSf Bretscher, Rev. Suisse Zool. viii, p. 16. 

Ventral bundles composed of double- pronged crotchets. Dorsal 
bundles commencing between xii and xx, or sometimes still further 
back, of hairs and double-pointed needles. Vascular system com- 
plicated, the dorsal vessel giving origin in the anterior segments 
to a system of commissures which are connected among themselves 
by longitudinal vessels, and may also communicate with the ventral 
vessel. Vascular loops of the posterior segments form a capillary 
cutaneous network. Five segments intercalated in the budding 
zone to form the anterior end of the second animal of a chain. 
Testes in v, ovaries in vi; sperm-sac single, its posterior part 
contained within the ovisac ; vas deferens, atriutn, and male pore 
in vi ; spermathecse in v, consisting of ampulla and duct. Penial 
setse at male pore. Alimentary canal degenerates in the fully 
sexual animal. 

. The genus is at present known only from one locality in 
Switzerland and from Lahore and Agra. 

The genital system is similar to that of Mais^ and it is probable 
that this is the nearest relative of Ecemonais ; Nais peciinata var. 
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incequalis has some characters of an iutermecliaiy — coiiiineiicing 
loss of dorsal setSB and degeneration of the alimentary canal in 
the sexual animal. 

Distribution, Lahore ; Agra. Outside India only known from 
Switzerland. 

1. Hsemonais laurentii Steph. 

1915. H^eiyxonais laurentii, Stephenson^ Tr. Roy. Soc. Edin. 1, 
p. 769, text-tigs. 1-5, pi. Ixxix, tigs. 1-6 ; pp. 785, 793. 
1920. Hceynonais laurentii, Mehra, P. Z. S. pp. 457, 458. 

Length, maximum extended, 20 mm. ^"=31-36. Prostomium 
triangular witii rounded tip. No eyes. Ventral setse 2-4 in bundle ; 
in anterior part of body (text-fig, 27, a) 80-104 ju, long, compara- 
tively slender (3/a), distal prong slightly longer than proximal and 



Pig. 27 . — Hcemonais laurentii Steph. ; various setas, X540. a, anterior veutral ; 

5, posterior ventral ; c, single-pointed ventral ; dorsal needle ; 
e, single-pointed dorsal needle ; penial seta. 


half as thick at base, nodulus usually proximal but variable in 
position; no sudden change in characters of setae on passing 
backwards, but behind xv the type has changed (text-fig. 27, 2^), 
length 80-96/a, thickness 4-4-5/a, prongs equal in length or 
proximal slightly longer, proximal more than twice as thick at base 
as distal, nodulus distal. Dorsal bundles of one hair and one needle 
seta, beginning in xviii-xx ; hair setss about 150 /a long ; needles 
(text-fig. 27, d) of double-curved and double-pronged type, about 
105/a in length and 4*5/a in thickness, prongs longer than those of 
ventral setse, angle between prongs narrower, distal prong longer 
and sometimes thinner than proximal, nodulus distal, whole seta 
largest in posterior part of body, where length may reach 115/a. 
In both dorsal and ventral bundles single-pointed needles may 
occur (text-tig. 27, c, e). Dorsal setse in anterior segments are shed 



80 


I^AIDIDM, 


at an early period ; traces of their occurrence are found as far 
forwards as segment vi. Ooelomic corpuscles present. Chlora- 
gogeu pigment extends to anterior end of animal (into prostomium). 
No stomach. Dorsal vessel on left side of intestine as far forwards 
as vi. Cerebral ganglion bifid in front and behind. Clitelluin 
includes half segment v and anterior part of viii ( = almost 3). 
Male funnels in anterior part of sperm-sac ; vas deferens short 
and stout, entering atrium on upper surface of latter ; atrium 
small, ovoid ; spermathecal duet narrow and short, opening at 
middle of segment v, ampulla ovoid with long diameter vertical 
(only seen in empty state). Penial setse (text-fig. 27, /) in vi, 
1-3 in bundle, 110^ long, stout (4 ^a), distal end strongly 
hooked and bifid, nodulus very markedly distal to middle of shaft. 

Memarks. I have investigated in this species the position of the 
nodulus in the several setae of the same bundle (77). The degene- 
ration of the alimentary tract at sexual maturity is noteworthy 

(76,78). 

Distribution. Lahore ; Agra. 

7. Grenus SLAVINA Vejd., emend. 

1883. Slavina (part), Vejdovsky, Sh. Bohm. Ges. Prag, Math.- 

Nat. Classe, 1883, p. 219. 

1884. Slavina (part.), Vejdovsky, Monog. pp. 25, 30. . 

1895. Nais (part.), Beddard, Monog. p. 281. 

1900. Slavina (part.), Michaelsen, Tier., x, p. 32. 

1909. Slavina (part.), Michaelsen, SUsswasserf. Deutsch. p. 13. 

191 8. Slavina (part.), Piguet, Olig, Suisse, p. 47. 

Prostomium rounded. Body covered with an investment of 
foreign particles. Tactile papillae present, segmentally arranged 
in zones. Ventral setae double-pronged crotchets. Dorsal setae 
beginning in vi, with hair setae and single-pointed needles.. 
Clitellum embracing v-vii. Male funnels facing backwards into 
the mouth of the sperm-sac ; atrium in vi ; sperm-sac single, its 
hinder part included within the ovisac ; spermatheca with duct 
and ampulla distinct. Penial setae present. 

The genus Slavina was established for the Nais appendiculata 
of d^Udekem by Vejdovsky in 1883; the diagnosis is in 
Czech. In the same author’s monograph of the following year 
the characters are : — Presence of capillary setae, which begin on 
segment vi, absence of gills and proboscis, the capillary setae of 
the first pair ot* bundles being much longer than those of sub- 
sequent segments. 

Beddard in 1895 does not recognize the genus, and places the 
only species under Nais. Michaelsen in 1900 defines the genus 
thus : — Prostomium funded. Integument often furnished with 
small non-retractile papxllse. Ventral bundles with forked crot- 
chets ; dorsal bundles beginning in vi, with capillary setae only, 
those of vi with one or several elongated hair setae.” Two species 
are included, S. apjpendioulata^ with foreign matter on the integu- 
ment and integumental papillae, and S. gracilis^ without either 
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(S, gracilis is the Mais gracilis o£ Leidy j the absence of foreign 
matter is implied by its not being mentioned, as in the case of 
S, appendimlata). 

In Michaelsen^s volume on the Oligochaeta in the ‘ Siisswasser- 
faiina Deutschlands ’ the elongated hair setae of segment ri are 
the diagnostic mark of the genus in the key ; the full diagnosis 
runs : — “ Prostominm well developed, simple, rounded. Borsal 
bundles of setae begin on vi, with capillary setae, those of vi with 
enormously elongated hair setae, several times as long as the 
diameter of the body/’ 

Finally Piguet in 1913 diagnoses Slavina as follows ; — “ Pro- 
♦stomium rounded. Ventral bundles of double-pronged crotchets. 
Dorsal bundles commencing in vi, and, at least in the European 
species, accompanied by needles with simple point. Eeproductive 
apparatus not Jinown.” — Though thus neither the sheath of 
extraneous particles nor the elongated hair setae of segment vi 
are found in the formal diagnosis of the genus, both features, as 
well as the circles of integumental papillae, come into the key 
(the work, however, deals only with Swiss forms). The diagnosis 
in the body of the work would not, however, distinguish the 
genus from Nais, of which certain species have single-pointed 
needles along with hair setae in the dorsal bundles. 

Pour species altogether have been referred to this genus, — one 
American, one European, and two Indian ; but I now recognize 
my jpunjahensis as identical with S. a^pendiculata (as suspected 
by Michaelsen in 1913). Of the three species which seem valid, 
two {appendicidata and gracilis) agree in possessing the elongated 
setae, and two (appendicidata and montana) in having the sheath 
of foreign particles and circles of tactile papillae. 

Now specially elongated hair setae are not necessaril}^ — perhaps 
not at any time — of generic importance ; compare the genus 
Pristina^ where one species has such setae and the others have not. 
The second group of characters, papillae and extraneous covering, 
are of at least equal value, and immediately give a distinct 
physiognomy to the animals possessing them. I propose, there- 
fore, to group together the two species with these features, 
appendiculata and montana^ and to reserve the name Slavina for 
these ; 8, gracilis will then go where it was placed by its discoverer 
Leidy, in the genus Nais, where its relation to the other species of 
the genus will be the same as that of PAstina longiseta to the other 
species of Pristina (I do not forget that Ophidonais serpentina has, 
according to Piguet, a sheath of fine foreign particles, and also 
circles of sensory papillae ; but that genus is characterized by the 
entire absence of hair setae from the dorsal bundles, a good generic 
character). 

Key to the Indian species of Slavina. 


1. Eyes present; dorsal hair setae of vi much 

elongated 8, appendimlata* 

No eyes; dorsal hair setae of vi not specially 

elongated 8, montana, 

a 
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1, Slavina appendicxilata (UdeL). 

1909. Slavina appmidiciilata, Miebaelsen, Mem. Ind. Mils, i, p. 132. 

1909. Slavma pimjahmsis, Stephenson, Mem. Ind. Mus. i, p. 272, 
pi. xviii, hgs. 35-37, pi. xix, figs. 41-45, pi. xx, figs. 50-52. 

1913. Slavina punjabensiSi Stephenson, Tr. Roy. Soc. Edin. xlix, 
pp. 737, 744, 757. 

1913, Slavina appmdiculata, Michaelsen, Mem. Soc. Neuchatel, v, 
p. 207. 

1915. Slavina piinjabensis, Stephenson, Tr. Roy. Soc. Edin. 1, 

p. 793, pi. Ixxx, figs. 4, 5. 

1916. Slavina punjahensiSj Stephenson, Rec. Ind. Mus. xii, p, 302. 

1855. Nats appendiculata^ d’Udekem, Bull. Ac. Belgique, xxii,* 
p. 552, fig. 3. 

1884. Slavma appmdioulata^ Vejdorsky, Monog. p. 30, pi. iii, 
figs. 17-26. 

1895. appendioidata^ Beddard, Monog. p. 287. 

1903. Slavina appendieulata^ Michaelsen, Jahrb. Hainh. wiss. Anst. 
xix, p. 185. 

1906. Slavina appendiculata^ Piguet, Rev. Suisse Zool. xiv, p. 282, 
pi. xii, fig. 20. 





Fig. 28. — Slavina appendimlata (XJdek.) ; 

ventral seta (the proximal 
prong of the fork shown 
slightly too short). 

Length o£ single individual 2-8 mm., of chains 4-20 mm. 
Segments of single animal 20-46; %= 19-25. Colour light 
brown ; body opaque^ due to an investment of exti'aneous particles. 
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Prostomium rounded, short. Eyes present. Integument with 
zones of iion-retraetile tactile papillae, bearing a few sensory 
bristles ; one such principal zone at the level of the setae ; and 
from vi onwards a second, less important, often absent, more 
posteriorly in the segment. Ventral bundles with 2-5 crotchets 
(text-fig. 28), the distal tooth a little longer and considerably 
thinner than the proximal, nodulus proximal to middle of shaft ; 
setae of ii~Y slenderer and longer than the rest. Dorsal bundles 
with one or sometimes two hair setae, equal to or sensibly longer 
than diameter of body, those of vi much longer than the others, 
sometimes reaching four times the diameter of the body ; and 
one or two needles, single-pointed, suddenly taperiug towards 
the distal end. Alimentary canal dilates in viii. Coelomic corpus- 
cles present. Vas deferens forming a loop with its convexity 
downwards, ascending limb short, entering atrium below middle 
point of its height ; atrium large, subspherical, taking up whole 
length of vi ; prostate ” represented only by peritoneal cells in 
small clusters over the atrium. Spermathecal ampulla of two 
portions, an ental, thin-walled, variable in size and shape, and 
an ectal, a small rounded chamber fairly constant in size ; duct 
vertical, iuvaginated upwards into cavity of ampulla. Penial 
setae (text-fig. 29) 1-3 in number, ending in a single w'ell-marked 
hook ; no distinct nodulus. 

Remarks, I now accept Michaelsen’s identification of my 
S. punjahemis with the common form. My separation of the 
Lahore specimens was based on the diagnosis in the TIerreich 
volume — partly on the statement there made that there are two 
kinds of papilim in S, appendiculata, one kind numerous, scattered^ 
and minute, the other comparatively large sensory projections. 
Of these I only found the latter ; and indeed, as I have since 
discovered, the former are not mentioned or figured by d^Udekein 
in the original description, nor by Yejdovsky (138), Beddard (31), 
Bousfield (116), Piguet (133), nor by Miebaelsen himself in a recent 
diagnosis (124). I found the vascular commissures to be plexiform ; 
Miebaelsen has explained that the contrary statement in the 
Tierreicli volume rests on inference only. 

The second row of papillae was absent in the Lahore specimens, 
and the one which was present appeared to be less regular than 
in the European worms. But the second row is variable at best — 
indeed, Vejdovsky figures only one row. The papillae were absent 
over the ventral surface ; this had been previously noticed by 
Bousfield in Nais lurida (a synonym of appencUetdata), 

1 was able to study the sexual organs of this species, which had 
not before been seen, in mature specimens obtained in March at 
Lahore. I have also investigated the phenomena of antiperi- 
stalsis and reversed ciliary action in this species. 

Distribution, Alipur, near Calcutta, from colonies of Plumatella 
emarginata ; Lahore, free-living. A common European species. 

g2 
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2. Slaviua moutana, noni. nov. 

1916. Slaviiia sp., Stephenson, Rec. Ind. Miis. xii, p. 301, pi. xxx, 

%. 1 . 

Length ca. 5 mm.; diameter 0*25 mm. ; segments 47 or 48. 
Prostomium blunt. No eyes. Foreign particles adhering^ to 
surface. Body-wall contains pigment grains. Sensory papillae 
apparently in a single zone rather behind middle of segment, 
often at the level of the setae. Yentral setae (text-fig. 30) up to 
4 in bundle in most anterior segments, 3 in the rest ; in segments 
ii-Y length 135 fx, thickness 3 fx, proximal prong almost equal in 



Pig. 30. — Slavina imntana Steph. ; ventral seta, x 500. 

length to the distal and twice as thick, on the whole much the 
more massive of the two, distal prong slightly claw-like, nodulus 
proximal ; in other segments length I’ather less, 125 /a, but 310 
other constant distinction. Dorsal bundles of one hair and one 
needle; the hairs equal to the diameter of the body in length, 
none specially lengthened; the needles straight, tapering to a 
single point, 60-60 fx long. Stomach in viii (not always), 

Bemarlcs, I at first refused to name this species, since I thought 
it possible that the specially elongated setae which characterized 
the then known species of Savina might have dropped out. As 
however there were two undamaged specimens available for 
examination, the chances of this having happened on both sides of 
both specimens seem to me to be slight, and I have therefore 
decided to distinguish it as jS. montana. There is really no reason 
why a Slavina should have specially elongated setsB — one species 
of Pristina has and others have not ; and I think now that the 
description is probably trustworthy on this point. The absence of 
eyes in the present species is also a distinction. 

Distribution, Bbim Tal, Kumaon Dist., W. Himalayas. 
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8. Genus ST YL ARIA, Lmh. 

Prostomium prolonged into a long filiform proboscis. Ventral 
bundles of double-pointed crotchets. Dorsal bundles beginning 
in vi, with hair setae not specially elongated in any particular 
segment, and single-pointed needle setae. 

The genus is best known by the species S. lacustris^ whicli has a 
wide distribution in Europe, and is also recorded from N. America 
and Siberia. 

Distribution, In India recorded from Calcutta ; Lahore ; and 
Bhim Tal, in the W. Himalayas. 

Key to the Indian species of Stylaria. 

1. Eyes present S. lacvstris. 

Eyes absent S, hempi, 

1. Stylaria lacustris (L.). 

1909. Stylaria lacustris^ Stephenson, Mem. Ind. ]Mus. i, p. 276, 
pi. xix, figs. 46-48. 

1911. Stylaria lacustris, Stephenson, Rec. Ind. Mus. -vi, p. 209, 
text-fig. 3. 

1913. Stylaria lactistris, Stephenson, Tr. Roy. Soc. Edin. xlix 
p, 739, 744. 



Fig, 31. — Stylaria lacustris (L.) ; ventrarseta. 

Length of single individuals 3-10 mm. ; segments 23-60 ; chains 
6*5-18 mm. long; 15-35. Colour to the naked eye a clear 
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reddish brown. Proboscis of variable length. Eyes present. 
Central bundles of slender crotchets (text-fig. 31), nodulus 
proximal, distal prong very large and much curved, proximal very 
small, almost rudimentary. Dorsal bundles commencing in vi, of 
long hair seise alternating with very sliort straight needles, single- 
pointed, without nodulus. Stomach in viii or vii and viii. 
Behind vi the gut is surrounded in each segment immediately 
behind the septum by a ring of blackish pigment, sometimes well 
marked and visible to the naked eye, at others hardly present. 
First nephridium in vii, viii, or ix. Vas deferens without 
‘‘ prostatic investment, opening into the upper part of a pear- 
shaped atrium ; penial setae present. 

BemarJcs. The length of the hair setse is variable ; in my 
Calcutta specimens it was double the diameter of the body, in 
the Lahore specimens equal to the diameter only. The ventral 
setse in the Calcutta specimens were 6-9 per bundle, in those 
from Lahore 5-6. 

The peculiarity of the process of asexual division consists in the 
fact that the second zone of budding is established one segment in 
front of the first, so that the animal of which this segment forms 
the middle part has only one segment of the parent, the rest 
having been produced by the budding zones : similarly the third 
such zone is produced one segment in front of the second. 

Some individuals become sexual in Calcutta in January. 

Distnhution, Lahore : Calcutta. It has also been found in 
Seistan, E. Persia, and is a common European species, 

2. Stylaria kempi Steph, 

1916. ^tylar'ia keinpi^ Stephenson, Kec. Iiid. Miis. xii, p. 303, 
pi. XXX, fig, 2, 

Length 2|-4 mm. Prostomium a long narrow proboscis, in 
leiigtli equal to three times the diameter of the body. ISTo eyes. 
i\^==:25. Ventral setae all with slight kinking forwards of the 
shaft at tbe nodulus; those of segments ii-iv (text-fig. 32) six or 
fewer in bundle, 120 ^ long, terminal prongs very unequal, the 
distal large, the pro.ximal small, nodulus markedly proximal, distal 
curve of shaft slight ; those of more posterior segments 6-7 in 
bundle, 96-100 y. long, proximal prong remarkably small, 
nodulus proximal, but not so markedly so as in the more anterior 
segments. Dorsal bundles with one long hair seta, 0'46-0*6 mm. 
long, twice or three times as long as tbe diameter of the body ; 
and shorter hairs, equal to diameter of body or less, 200 ju down 
to SOjLt ; also two or three single-pointed needles, 40 p. in length. 
No septal glands. Stomach slightly or well marked, in viii and ix. 

Remarks. The chief difference between this and the widely- 
distributed S. lacustns is the absence of eyes in the present form ; 
perhaps also the greater length of the single long hair seta of the 
dorsal bundles. Michaelsen (120) refuses to consider certain eye- 
less worms described by Eloericke as distinct from the common 
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S, lacustris. These worms, which Eloericke (118) put in a separate 
genus Ocecaria^ and dirided among three species, are stated to be 
characterized by (besides the absence ot* eyes) the shortness of the 
proboscis, and the shortness of the hair setae of the anterior 
segments. Michaelseu points out quite rightly that these are all 
signs of an incompletely developed anterior end, and that the 


Fig. 32 . — Stylaria kemjpi Steph. ; ventral seta of segment ii. X 550. 

animals are therefore probably ordinary Stylarias which have 
become detached abnormally early. It does not appear that there 
are any such marks in the two specimens on which the present 
species is founded, 

Distrihiition. Bhim Tal, Kumaon Dist., W. Himalayas. 

9. Genus PEB.0, Oken, 

1887. Dero (part.), Bousfield, J. Linn. Soc., xx, p. 91. 

1895. Dero (part.), Beddard, Monog. p. 297. 

1900. Dero (part.), Michaelseu, Tier, x, p. 26. 

Prostomium well marked, rounded. JS*o eyes. Ventral bundles 
of segments ii-iv or ii-v longer than the others. Dorsal bundles 
beginning in v or vi, with hair setse and bifid needles. Hinder end 
with branchial fossa, with gills but no palps. Genital organs in 
general resemble those of iTcm ; sperm-sac single, its hinder part 
contained within the ovisac; spermathecse in v, do not enter 
sperm-sac, but (in limosa) rather bulge forwards. Alimentary 
canal degenerates in some species in the fully mature (sexual) 
animal. 

For an account of the curious degeneration of the alimentary 
canal in this genus (in Z>. limosa and another unnamed species), 
V. Stephenson (78). The same phenomenon occurs in Hmmonau ; 
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it occurs in Polychsetes also, but not, so far as is yet known, 
in Oligochsetes beyond those just mentioned. 

The dorsal vessel is ventral in position and on the right side of 
the ventral vessel in D. zeylanica ; its position has not been stated 
for D, limosa. In Hcei^ionais the dorsal vessel is on the left side 
of the gut ; in some Tubificids {Branchiura and Limnodrilus sod- 
alis\ the dorsal vessel is ventral and on the left side of the 
ventral vessel ; in Aulo^Tiorus, closel}’- related to Dero^ it has the 
normal position in some species and the abnormal (ventral or 
ventro-lateral, side apparently not stated) in others. If the 
statement that the dorsal vessel in B, zeylanica is on the right 
side of the ventral is correct, it would seem to be an exception to 
the usual run of these cases, so far as known. 

True gills, in this genus, are projections, usually longer than 
broad, from the floor of the branchial fossa ; secondary gills are 
projections from the margin of the fossa. 

Bistrihution. Lahore ; Kandy, Ceylon ; Agra. The genus has a 
world-wide distribution outside India. 

Key to the Indian species of Dero. 


1. Gills of the usual type, one pair of secondary and 

two pairs of true gills B. Ihnosa, 

Gills as ridges of wall of branchial fossa, free in only 
part of their extent B, zeylanica. 


1. Bero limosa Leidy, 

1914. Bero limosa^ Stephenson, Rec. Ind. Mus. x, p. 830, text- 
fig. 6. 

1914. Bero limosa, Stephenson, Tr. Roy. Soc. Edin. 1, pp. 785, 789, 
pi. Ixxx, figs. 1, 3. 

1920. Bero limosa, Mehra, P.Z. S. pp. 467, 468. 


1887. Bero limosa, Bousfield, J. Linn. Soc. xx, p. 105, pi. v, 
figs. 11--16. 

1896. Bero limosa, Beddard, Monog. p. 298. 

1900. Bero limosa, Michaelsen, Tier, x, p. 28. 

Length of single animal about 6 mm., of chains about 12 mm. 
Segments of single animal about 48, of chains about the same. 
Transparent. Ventral bundles of segments ii-v with 4 or 6 
forked crotchets, longer than those of other segments, nodulus 
proximal, curve of shaft slight, shaft thinner than in those behind, 
prongs with a very narrow angle between them, distal one and 
a half times as long as proximal ; in middle of body bundles have 
3 or 4 crotchets, shorter than those in front, more curved, nodulus 
distal, distal prong very slightly longer and half as thick as 
proximal, included angle moderately wide. Dorsal bundles begin- 
ning in vi, with one hair seta and one needle seta, the latter bifid, 
with a slight sickle-shaped curve. Branchial fossa with rounded 
ventro-posterior border, the dorsal (anterior) border bearing a 
pair of secondary gills ; true gills two pairs, leaf-shaped, some- 
what longer than broad. Ro coBlomic corpuscles. Stomach in ix 
and X, or x. Pour vascular loops in vii-x. Clitellum includes nearly 
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tile whole o£ v, with vi and vii. Male funnels face forwards in 
V, are cup-shaped; vas deferens forms a downward loop and 
enters atrium on its dorsal aspect ; atrium large, globular ; no 
prostatic ” cells on vas or atrium ; ejaculatory duet slightly 
invaginated upwards into atrial chamber. Spermathecse large 
ovoid thin-walled sacs, duct narrows downwards. No genital 
setsB; setae of vi disappear in the sexual animal. Alimentary- 
canal degenerates at sexual maturity. 

Bemarks, The Lahore specimens showed a number of segment- 
ally arranged bright orange-coloured spots, at the level of the 
setm below the insertion of the dorsal setal bundles ; the dorsal 
margin of the branchial fossa was more cut up than usual, appar- 
ently, and gave the appearance of two pairs of secondary gills. 

The setae of the ventral bundles vary, I find (77), in the position 
of the nodulus ; as in some other species, there is a regular change 
in its position on the shaft from the outer to the inner seta of a 
bundle. 

Distribution, Lahore ; Agra. Widely distributed, e, g, in 
England, N. America, Philippines. 

2. Dero zeylanica Stepk, 

1913. Dero zeylanicut Stephenson, Spol. Zeyl. viii, p. 262, pi. i, 
%s. 1-4. 



Pig. 33. — JO&ro seylanica Steph. ; dorsal needle. 

Length of single animal 7*5 mm.; chains not observed; 
maximum diameter 0’35 mm. Segments 43-60. Prostomium 
short, rounded. No eyes. Yentral setae of ii-v with only a 
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slight curve, longer than those of other segments, ca. VJdfju, 
prongs with naiTo\\’ iu eluded angle, distal nearly twice as long as 
proximal and of same thickness, nodiilus at or near middle, 
number iix bundle 4 or 5; in other segments length 87-98//,, 
distal prong only slightly longer than proximal and half or two- 
thirds as thick at base, nodulus distal, number in bundle 2-5, the 
larger numbers iu the more anterior segments, the smaller near 
the hinder end. Dorsal setm begin in vi, the anterior segments 
having S hair and needle setae, further back two of each kind 
per bundle, and further back still one only; the hairs do not 
exceed the diameter of the body; the needles (text-fig. 33) are 
nearly straight, with a slight sickleshaped curve and finely bifid 
point, and a slight nodulus distal to middle. Intestine opens into 
floor of branchial fossa, which extends forwards dorsal to hinder 
end of the gut as a pocket ; four pairs of gills as ridges of the 
wall of the branchial fossa and forwardly-directed pocket, the 
ridges being free in part of their extent, either in their middle or 
at their hinder ends (in the latter case they point forwards, not 
backwards as in most species of the genus). 

Memarlcs. The curious arrangement and form of the gills is 
distinctive. 

Distribution. Kandy, Ceylon. 

10. Grenus AXJLOPHORUS Schmarda. 

1861. Aulophw'uSj Schmarda, Neue wirbell. Thiere, i, 2, p. 9. 

1887. Dero (part), Bousfield, J. Linn. Soc. xx, p. 103. 

1895. Dero (part.), Beddard, Monog. p. 297. 

1900. Dero (part.), Michaelsen, Tier, x, p. 26. 

1905. Aidophorus, Michaelsen, Z. wiss. Zool. Ixxxi'x, p. 807. 

Prostomium well developed, rounded. Yentral setse beginning in 
ii, composed of double-pronged crotchets. Dorsal setm beginning 
in V or vi, bundles composed of hair setse and forked or palmate 
needles. Hinder end forms a branchial fossa with paired gills, the ’ 
border of the fossa prolonged behind into a pair of long filiform 
appendages (palps) diverging in the form of a swallow'\s tail. 

The distinction from the genus Dero consists in the possession, 
in addition to the gills, of a pair of long non-retractile and non- 
vaseular palps at the hinder end. Schmarda in defining Auhp)honis 
took the presence of palps, the absence of gills (which apparently 
he failed to observe in his two species), and the manufacture of a 
tube as the distinguishing characters. Most writers for some 
time afterwards, howwer, merged the genus in but 

Michaelsen in 1905 re-defined it and separated it again, and he has 
been followed by later authors. 

The dorsal vessel is ventral in position for the greater part of 
its extent in A, tonhinemis^ and ventro-lateral in A. micJiaelseni ; 
it has the normal position in A.furcatus. 

Distnhuiion. Calcutta; Lucknow; Bbim Tal, W. Himalayas; 
Lahore; Bombay; Khed, Poona Disk; Kandy, Galle, and else- 
where in Ceylon. It has a world-wdde distribution outside India. 
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Key to the Indian species of Aulophorus. 


1, Dorsal ueedies palmate A. tonhiviensis. 

Dorsal needles double-pointed 2. 

2. Gills two or three pairs of true and one of accessory, 

or three pairs of true gills only A. fiircatus. 

Four pairs of true gills A, michaekenu 


A, Qosycephalus Schmarda, (3), from Galle and also from the 
interior of Ceylon, is placed by Michaelsen in the Tierreich as a 
doubtful species ; be has since suggested (54) that it may be 
identical with A, tonlcinemis \ it is not A, micliaelseni^ since found 
at Kandy. 

1. Aulophorus tonkinensis ( Vejd,). 

1909. Aidophorm Michaelsen, Mem. Ind. Mus. i, p. 132. 

1911. A^tlophoriis totikinensts, Stephenson, Rec. Ind. Mus. vi, 

p. 212. 

1913. Aulophorus tonkinensisj Stephenson, Tr.Roy. Soc. Edin. xlix, 
pp. 738, 744, 767. 


1894. Dero toiikmensis, Vejdovsky, Mem. Soc. Zool. Fr. vii, 
p. 244, text-fig. 

1900. Dero tonkinensis^ Michaelsen, Tier, x, p. 30. 

1905. Dero tonkine^isiSf Michaelsen, Zoologica, xliv, p. 853. 

Length of chain of two animals 3*5 mm.; maximum thickness 
0*28 mm.; segments 26-29; w = 17 or 18; 5 segments added in 
budding zone to form head of second animal. Prostomium small, 
short, rounded; pharyngeal region swollen, the prostomium 
appearing like a nose on its. end. Ventral bundles with 4-7 
crotchets, the prongs short, setae of ii~v the same thickness (3 p), 
but longer (90ju.) than those of other segments (70 /a). Dorsal 
bundles beginning in vi, with one hair seta 0*16 mm. long and 3 /a 
thick, the prongs dixerging to a width of 7 ft, and connected by a 
web which may appear ribbed. Hinder end cylindrical, not 
expanded, with an oblique funnel-shaped depression, from which 
two pairs of long cylindrical gills with conical extremities (the 
shape of a lead-pencil) project, the dorsal pair longer a».d thicker 
than the ventral ; ventral border prolonged into a pair of palps, 
cylindrical, with distal end slightly sxxmllen and rounded, somewhat 
longer and thicker than the dorsal gills. Coelomic corpuscles 
present. Btomach in ix. Dorsal vessel has a ventral position 
throughout the greater part of its extent ; contractile commissures 
in vii and viii. 

Remarks, Michaelsen considers this species as possibly iden- 
tical with Schmarda's A, oooycephalxis from Galle, Ceylon (3). 

Aniiandale apud Michaelsen, (64), gives an account of the 
behaviour of the wmrm; it moves about in a case of foreign 
particles; extending the anterior part of its body, it uses its 
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protrusible pharynx as a sucker by which to pull itself along ; the 
palps protrude from the hinder end of tlie case as it moves ; cf, 
also Stephenson (61, p. 213). 

Bistrihution. Calcutta ; Lucknow ; Bhim Tal, Kumaon List., 
W. Himalayas, Also from Tonkin, China. 


2. Aulophorus furcatus {Ohen), 

1910. Bero sp., Stephenson, Rec. Ind. Miis. v, p. 71, text-figs. 5-8, 
pi. vii, figs. 4-6, pL viii, figs. 5-7. 

1912. Aulophorus stephemoni^ Michaelsen, Arch, f. Natnrgesch. 
kxviii, Abt. A, Heft 9, p. 116. 

1914. Aulophorus furcatuSf Stephenson, Rec. Ind. Mus. x, p. 332. 

1915. Aulophorus furcatus^ Stephenson, Tr. Roy. Soc. Edin. 1, 

p. 784. 

1916. Aidophoms furcatuSj Stephenson, Rec. Ind. Mus. xii, p. 306, 

pi. XXX, fig. 3. 


1887, Bero fureata (part.), JBousfield, J. Linn. Soc. xx, p. 105, 
pi. V, figs. 17, 18. * 

1895. Berofurcata^ Beddard, Monog. p. 299. 

1900. Bero furoata^ Michaelsen, Tier, x, p. 29. 

Length of chains about 6-16 mm. ; diameter 0*2 mm. Segments 
of single individual about 35-40 or more, of chains up to 48; 
^==18-25; 5 segments added to head of second animal in 
budding zone. Prostomium rounded. Ventral crotchets 4-5 in 
bundle, fewer posteriorly; those of ii-iv a little longer, with 


Pig. ZA.--- Aulophorus furca;tus (Oken) ; dorsal needle. 

longer prongs, the distal longer than the proximal, equal in 
thickness or the proximal thicker at the base ; from v onwards 
the crotchets are more curved, shorter, and thicker, with shorter 
teeth, the distal a little longer than or equal to the proximal, 
which is a little or considerably thicker. Dorsal bundles 
beginning in v, containing one double-pointed needle (text-fig, 34) 
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with a slight sickleshaped curve, and one hair seta which does not 
attain a length equal to the diameter of the body. Branchial 
fossa funnel-shaped, with two pairs of true gills and one pair of 
accessory gills, or thx’ee pairs of true gills, or three pairs true and 
one pair accessory gills. The posterior margin of the fossa 
prolonged into a pair of long narrow palps, diverging behind. 
Four or five pairs of vascular commissures, in vi-ix or vi-x, or 
even six pairs in v-x ; dorsal vessel on intestine. jSTo stomach. 
Ccelomic corpuscles present or abseut. First nephridium in vii 
(rarel}'’ viii). Ciitellum v--|vii=2|. Male funnels cup-shaped, 
close together, looking upwards and backwards, in mouth of 
spsrm-sac ; vas deferens running downwards on septum 5/6, 
entering anterior face of atrium ; atrium small, subsphericai, no 
covering of “ prostatic ” ceils ; ejaculatory duct short, somewhat 
invaginated upwards into the atrium. Ovisac encloses sperm-sac. 
Spermathecae ovoid sacs confined to v, duct narrow and straight. 

Remarlcs. I have shown that all intermediate conditions exist 
between the typical A./ureatus with two pairs of true and one 
pair of accessory gills, and the form at first described as Bero sp. 
and afterwards named A, stepJiensoni by Michaelsen, with three 
pairs of true and one pair of accessory gills. The species must 
therefore be united, and the diagnosis widened accordingly. If 
thought necessary, the typical form with two pairs of true and 
one pair of accessory gills may be distinguished as f. iypiea^ and 
the other extreme of the series as f. siephemoni (Mich.), udtli the 
proviso, however, that intermediate forms occur. 

Distrihution. Lahore; Bombay; Khed, Poona Diet., in a hot 
spring. Widely distributed in Europe ; perhaps in Africa and 
America also. 


3. Aulophorus michaelseni, nom. nov. 

1913. Auloplw^'m imlnstris^ Stephenson, Spol. Zeyl. viii, p. 25o, pi. 
fig. 5. 

1916. Aulophorus palustrisy Stephenson, Bee. Ind. Miis. xii, pp. 305, 
306. 

Length of single animal (preserved) 3-4*5 mm.; diameter 
0*3 mm. Segments max. 52; n=22. Prostomium short and 
rounded. In preserved specimens the anterior end is somewhat 
swollen, thickest at iv, vi-vii being contracted and having the 
appearance of a neck. No eyes. Hinder end with palps, gently 
tapering in thickness from 60 p, proximally to 16 jw, at distal end, 
and four pairs of gills, all true (inserted within the margin of the 
funnel), the most anteriorly placed being the shortest. Ventral 
setse of ii-iv (text-fig. 35, h) 4-5 per bundle, 76-84 /a long, distal 
prong twice as long as proximal, but only two-thirds as thick at 
base, nodulus markedly proximal; those of the other segments 
(text-fig. 35, o) 4 per bundle, or 3 or 2 posteriorly, prongs equal 
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in length but distal only half as thick as proximal, nodulus 
markedly distal, setae shorter than those of the anterior group 
(68 ju,), and more curved. Dorsal bundles begin in v, consist of 
one hair seta not exceeding in length the diameter of the body, 
and one needle (text-fig. 35, a), 51-55 /x long, sickleshaped, 



Fig. 35. — Aulophorus micMeheni Steph. ; a, dorsal needle ; b, anterior ventral 
seta ; c, posterior ventral seta {b and <? more magnified than a). 

forked, with slight nodulus at junction of curved with straight 
portion of the shaft. Septal glands in iv and v. No stomach. 
Dorsal vessel has a ventro-lateral position on the gut for the 
greater part of its course. 

Eemarhs. I have come to the conclusion that the present 
species must be separated from A, pcdustris Mich. (121), with 
which I at first united it. So far as I know, the only description 
of A, jpalustris that we possess is merelv a short preliminary 
diagnosis; but even so, the mention of crotchets (Hakenborsten) 
in "the dorsal bundles is, I now think, sufficient to distinguish it 
from the present form ; the dorsal needles of this form cannot be 
called Hakenborsten, and I therefore give it a new name. 

I considered in 1916 that this species might ultimately have to 
be merged in A. furcatus, through the discovery of intermediate 
conditions of the gills, as it has been necessary to merge 
A. stephensoni. But the position of the dorsal vessel seems to be 
a well-marked distinction. 

Distribtition, Kandy, Ceylon. 
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Family TUBIFICID^E, 

Small aquatic worms, usually reddish in colour, up to 200 mm. 
in length, o£ slender build, Setse in four bundles per segment, 
usually with an indeterminate number of setse per bundle. 
\rentral bundles contain only bifid or more rarely single- 
pointed crotchets ; dorsal bundles consist of bifid or pectinate 
crotchets only, or of bifid or single-pointed crotchets with hair 
setse ; both dorsal and ventral series begin in ii. IS’o muscular 
gizzard. Testes and ovaries in x and xi respectively ; vasa 
deferentia open each into an atrium, or both into a common 
atrium ; atrium opens on xi. Spermathecsemay be absent ; when 
present they open on x. Asexual reproduction by fission as in 
the Naididse does not occur. 

The above diagnosis does not apply fully to the aberrant genus 
Aiilcdvihis, 

This family is very common in Europe, but hitherto only eight 
species, belonging to six genera, have been found in India. 
This poverty is partly apparent, partly real. The difficulties in 
the way of the exact study of this family are much the same 
as those mentioned for the Naididte ; though being on the whole 
larger worms than the ISTaidid© one would expect them to be 
collected oftener; that this does not happen is an indication 
that the family is really somewhat scantily represented in India ; 
and the same applies to the Enchytrseidae, Two of the eight 
Tubificids, however, LimnodHlus soeialis and Bra7ichiura sowerb^i, 
seem to be fairly common forms. 

The disproportions in numbers between the Indian Naididse 
and Tubificidse are brought out by the following table : — 



2vatdid.e. 

Tcbificid.e. 

Germany (Michaelsen, Siisswasserf. 



Deutsch. 1909) 

39 

19 

Switzerland (Piguet, dig. Suisse, 



1913) 

33-34 

15 

India 

31 

8 


Distribution, Kashmir; Lahore, Punjab; Lucknow and Agra, 
United Provinces ; Bnrhanpur, Central Provinces ; Calcutta and 
Belgatchia ; Kurseong, B. Himalayas ; Manipur, Assam ; lule 
Lake, Burma ; Barkuda Island, Chilka Lake, E. Coast ; Madras ; 
N ilgiris ; Kandy, Ceylon. 

Key to the Indian genera of Tubificidse, 


1. GiUs present in dorsal and ventral series .... Bbanchitjea. 

Ko gills 2. 

2. Outer prong of crotchets throughout shorter 

than inner Axjlodrilus. 

Outer prong of crotchets mostly €<3[ual to or 
longer than inner 3, 
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3. No spermatliecae j spermatophores affixed to 

surface of animal Bothb-ioneurum. 

Spermatheca single Monopylephorus. 

Spermatheca paired 4. 

4. No hair setae in dorsal bundles ; all dorsal 

needles bifid Limnodrilus. 

Hair setse present; anterior dorsal needles 
ctenate Tubifex. 

1. Genus LIMNODBILHS Clap, 

Dorsal and ventral bundles with bifid crotchets, of the same 
form in both ; no hair seta. Lateral pulsatile hearts in vizi, 
or more usually in viii and ix; vascular cutaneous network in 
the posterior part of the body. Testes in x, ovaries in xi ; vas 
deferens long, atrium with a bulky, solid prostate, ending by a 
true penis one the folds of which are not capable of being 
smoothed out) with usually a strong chitinous tube. Sperina- 
thecfe in testis segment, containing spermatophores after 
copulation. 

The common species is L. socialis; specimens of the genus, 
species indeterminable, have been obtained from Sona Sar. a 
small lake in Kashmir, at a height of 12,500 ft. {Limnodrilus sp., 
Stephenson, Eec, Ind. Mus. xii, p. 307). 

Distrihution, Lahore ; Calcutta and Belgatohia ; Kandy, Ceylon ; 
Kashmir. The genus is common in Europe, and is found also 
in N. America, Japan, and Tibet. 

1. Limnodrilus socialis Stepli, 

1912. Limnodrilus socialis, Stephenson, Tr. Boy. Soc. Edin, 
xlviii, p. 294, pi. ii, figs. 9-16. 

1912. Lwinodrilus socialis, Stephenson, Bee. Ind. Mus. vii, p. 237, 

text-fig. 4. 

1913. Limnodrilus socialis, Stephenson, Spol. Zeyl, viii, p. 260. 
1913. Limnodrilus socialis, Stephenson, Tr. Boy. Soc. Edin. xlix, 

pp. 740, 744, 762. 


1917. Limnodrilus socialis, Stephenson, Mem. As. Soc. Bengal, 
vi, p. 93, pi. iv, figs. 6, 7. 

Colour pale reddish brown, deeper anteriorly. Length up to 
75 mm. extended; thickness less than 1 mm. Segments ca, 110; 
a double amiulation in the first few. Prostomium bluntly 
conical. Set® (text-fig. 36) with proximal prong of fork shorter 
and stouter than the distal; nodulus distal; length in anterior 
part of body 115^, diminishing to about 80 /a behind; 6-8 per 
bundle anteriorly, diminishing to 3 or 4 posteriorly. Paired 
gland-like masses of cells ventro-laterally to oesophagus in vi and 
vii, and smaller aggregations in v and viii. Dorsal vessel situated 
ventrally, to the left of the ventral vessel for the greater part of 
its course ; no subintestinal vessel ; a supra-intestinal present 
in segments v-ix ; hearts a single pair in viii, and in the sexual 
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animal in addition a pair of long sinuous loops to the genital organs. 
Cutaneous plexus in the posterior half of the bodr formed by 
four chief capillary vessels on each side in each segment, which 
branch freely and anastomose. Nephridia of vii and viii (the 
most anterior pairs) surrounded by large pear-shaped cells ; then 
a hiatus till xiii ; nephridia not present in every segment after 
xiii. Cerebral ganglion cleft both anteriorly and posteriorly. 



Fig. 36. — Idiimodrihi^ socialis Steph. ; 
seta; X 750. 

Clitellum embraces xi-xii. Yas deferens wider in its first 
portion ; atrium elongated, pear-shaped, the first part the broader ; 
prostate continuous with first part of atrium; penis sheath 
(text-fig. 37) circular in cross-section, narrowing somewhat to its 
termination, about lO-ll times as long as broad at its upper end 
(520 /A and 49 ja), termination expanded in form of a trumpet and 
its anterior lip strongly evertbd- Vesicnlse seminales paired in ix, 
single in xi, the latter reaching back through a number of 
segments. iSTo spermatophores. 

Eeniarhs, The worms may occur in great abundance, forming 
tangled masses of several pounds in weight ; their heads are 
downwards in the mud, their tails freely waving ; on ^ any 
interference the animals contract themselves with extraordiuary 
rapidity, and there may be no sign of life where a moment before 
there was a large animated mass* 
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I found that in March at Lahore a large proportion of the 
worms were headless ; the worms had been found sexually mature 
in December and also in February, and I am inclined to suppose 
that the deposition of the large eggs causes so much damage to 
the anterior segments that these are thrown off; the oviduct 
appears to be such a small passage that it does not seem possible, 
with every allowance for distension, to suppose that the ova can 
escape through it. It is thus possible that, though the worms 
live for some time after losing the anterior segments, the whole 
generation perishes every year. 

I have found the worm in material from Kyoto, Japan, 
collected by Annandale ; it is sold as food for goldfish, and is thus 
one of the few Oligochseta that are of commercial importance. 

The same species has been described by Nomura (132) as 
L, gotoi (for a discussion on the identity of these c/. 84, where 
also the question of nomenclature is argued). 

This species appears to differ from others of the genus in not 
having spermatophores. 

Both antiperistalsis and ascending ciliary action occur in the 
intestine, as in the Naididae. 

Distribution. Lahore ; Calcutta and Belgatchia ; Kandy, Ceylon. 
Also in Japan. 


2. G-enus BRANCHIFRA Bedd. 

1892. Bmnchiura, Beddard, Quart, J. Mic. Sci. xxxiii, p. 325. 

1895. Branckiura, Beddard, Monog. p. 270. 

1900. Branchiura (part,), Michaelsen, Tier, x, p. 39. 

1908. Branchiura, Michaelsen, Arch. f. Naturgesch. Ixxiv, 1, 
pp. 140, 152. 

Dorsal bundles with hair setas, along with single-pointed or 
forked crotchets. Segments of the hinder part of the body 
with a dorsal and a ventral gill. Atrium with a blindly ending 
appendage (paratrium) ; terminal portion of atrium eversible as a 
penis ; no penial setae. No spermatophores ; spermathecse filled 
iu copulation with amorphous masses of spermatozoa. A special 
coelomic sac encloses the ectal portion of the male efferent 
apparatus. 

This interesting genus has been the subject of much discussion 
since the description of B. sowm*hyi by Beddard in 1892. For a 
rimmS of the Hmits ascribed to the genus at various times <?/. 
Stephenson (84) ; at present it is held to comprise only the one 
species. 

The relationships of the genus are discussed in the paper just 
mentioned, and in the others there referred to. The closest 
relative of Branchiura^ however, is the recently discovered 
Kawam^uvia (Stephenson, 84). Notable in both genera is the 
coelomic sac which encloses the terminal portion of the male 
efferent apparatus ; the function of this sac, which has muscular 
walls, is by its contraction to evert a portion of the atrial wall as 
a penis. A similar sac has been found in some species of 
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Phreodnlas (Beddurd, 110 ; Benliam, 114), where its function is 
apparently similar ; these authors suppose the sac to liave been 
formed in Fhreodnltis by a splitting off from the surface of the 
atrium. 

Bistnhiitlon, Lahore ; Calcutta ; Madras ; Lucknow aod Agra, 
United Proniiees; Manipur, Assam; lule Lake, Burma; and 
Kaung-daing, Yawng-hwe State. Also recorded from London, 
Dublin, France, G-ermany, Japan, and China. 

1. BrancMura sowerbyi Bedd. 

1912, Branchiura soicerbifi, Stephenson, Tr. Boy. Soc. Edin. xlTiii, 
p. 2S5, pis. i, ii, figs. 1-8. 

1912. Branchiura sowerhyi, Stephenson, Bee. Ind. Mas. vii, p. 234, 

pi. xii, figs. 1-5. 

1913. Branchiura soioerhyi^ Stephenson, Tr. Boy. Soc. Edin. xlix, 

pp. 741, 744, 763. 

1918. Branchiura soioerhyi^ Stephenson, Bee. Ind. Miis. xiv, p. 12, 
text-figs. 1-3. 

1920. Branchiura soiuerhyi, Stephenson, Mem. Ind. Miis. vii, p. 200. 

1920. Branchiura sowerbyi^ Mehra, P. Z. S. pp. 457, 458. 

1921. Branchiura Stephenson, Rec. Ind. Mus. xxii,p. 752. 


1892. Branchiura $oweroyi, Beddard, Quart. J. Mic. Sci. xxxiii, 
p. 325, pi. 19. 

1895. Branchiura sotoerbii, Beddard, Monog. p. 271. 

1900. Branchiura soioerbyij Michaeisen, Tier, x, p. 40. 

1908. Branchiura soioerhyi, Michaeisen, Arch. £. Natiirgesch. ixxiv, 
(1), p. 134, pi. iii, figs. 1-6. 

1913. Branchiura sotverbyi, Keyl, Z. wiss. Zool. evii, p. 199, pL ix, 
figs. 2, 5-7, 9, pi. X, figs*. 10-15, pi. xi, tigs. 10, 17 ; text-figs. 
1, 2, 17-19, 28-30. 36-56. 

1917. BrancMura sotoerhyi, Stephenson, Mem. As. Soc. Bengal, vi, 
p. 89. 

Length ordinarily 20-50 mm., exceptionally up to 185 mm. ; 
thickness 1 mm. or more; fairly stout, yery conti'actile. Colour 
pinkish grey, with whiter and more translucent margins. Seg- 
ments 74-270. Prostomium bluntly conical. Ventral bundles 
with single- and double-pointed needles (text-fig. 38), up to 6 or 3 
in a bundle, about 120 y. in length, with double curve, nodulus 
distal ; the double-pointed variety, in which the outer point is the 
smaller, predominant in the anterior part of the body, the single- 
pointed in the hinder part. Dorsal bundles in the anterior part 
of the body composed of 1-3 hairs and 5-8 needles; the hairs 
short, 130-164 /X, not much longer than the needles, and absent 
from the whole of the gill region ; the needles of the same form 
as those of the ventral bundles, mostly forked iu the anterior 
part, single-pointed in the hinder part of the body. The gills are 
cylindrical projections segmentally arranged in the posterior part 
of the bod}^, occupying the hindmost sixth to two-fifths of the 
body, one dorsal and one ventral in each segment ; there are from 
50 to 140 pairs ; in length they are commonly about equal to the 
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diameter ot the body, shorter in front, where before disappearing 
they become mere tubercles; they are not ciliated; the cavity ot 
tlie" gill-process is shut off from the coelom, and contains a 
vascular loop. Dorsal vessel situated ventro-laterally for the 
greater part of its extent ; supraintestinal present from vi to xii ; 
hearts two pairs, in ix and x, the first pair originating above from 
the supraintestinal, the second from the dorsal vessel; non- 
contractile loops in ii-viii. Cerebral ganglion deeply indented in 


Fig. 38. — BranGhmrasowerhyi'BQM. ; single- and double-pointed seta ; X 450. 

front, less markedly behind ; large giant fibres in ventral nerve 
cord, of which one is specially enormous (up to 70 in diameter). 
Olitellum x-xii. Male pore at site of missing ventral setse of xi. 
Spermathecal pore behind ventral setse of x. Testes in x; vas 
deferens fairly short, joining the atrium some distance from its 
ental end, and thence running in the atrial wall to ental end of the 
latter ; atrium long, joining the paratidmn about the middle of its 
length ; parafcrium also much elongated, at its ectal end running 
with the (here narrowed) atrium for some distance before the 
two lumina unite; ectal portion of atrium (below union with 
paratrium) partially eversible as a somewhat bladder-like penis 
(not often seen everted); both paratrium aud ental portion of 
atrium covered with a massive investment of ‘‘prostatic” cells 
(text-fig 39). Spermathecm with almost circular ampulla and 
sharply distinct thick tubular duet. 

Eemarh, Many interesting and curious points have been 
brought out recently by the considerable amount of work which 
has been done on the anatomy of this species. The genital organs 
in particular have received attention (Michaelsen, 1908 swp. ; Keyl, 
1913; Stephenson, 68, 88). I have shown, on the basis of the Lake 
Inle specimens, that the variations in size, and in the number of 
the gills, as well as in the length of the latter, are very consider- 
able; but I have been unable to correlate these variations with 
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the conditions of life, except in some degree with the nature of 
the bottom on which the animals happen to be living. Kejl has 
published a detailed study of much of the anatomy, in which he 
devotes special attention to the histology of the nervous system 
and to a comparative account of the giant fibres in the Annelida, 
to the elements of the lateral line, and to the genital system, and 
adds observations on the mode of life and powers of resistance. 



Fig. 39 . — BrnnckUira sowerlj/l Bedel. ; male genital organs (diagrammatic). 

At.eo., at.en., aL m., the ectal, ental, and middle parts of the 
atrium respectively ; i., body-wall ; c.s., ccelomic sac ; male 
iunnel ; /«., muscular band ; p.at.i paratrium ; peritoneal cells; 
s., septum ; v.d.j vas deferens ; J , male aperture. 

Antiperistalsis occurs in tlie intestine, and water may be taken 
in at the anus by “gulping movements”; but ascending ciliary 
action appareutlv does not occur iu the intestine (Stephenson, 
72), 

Keyl states that the needle setso are more or less plainly bifid 
ill all bundles. 

. A curious point in relation to its occurrence is its association 
with Limnodnliis socialis. The two were found together in 
X-jahore ; they were found similarly in Calcutta ; and they occur 
living together in Tokyo also. 

Bisirihiiiion. Coincides with that of the genus as given, above. 

The species was first found by Beddard in the mud of the 
Victoria regia tank in the Boyal Botanical Society’s G-arden iu 
London ; Michaelsen afterwards found it in a warm water tank of 
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the Botanical Grardensat liamburg; Perrier then found specimens 
in the Ehone ; it was then recorded from several places in India, 
first from Lahore, where it was living freely in the open, then 
from Calcutta, in the Museum compound, and Madras, in the 
Victorm regia tank in the Agri-Horticiiltural Society’s Gardens ; 
-Keyl mentions that it has been found in warm water houses in 
Gottingen and Frankfort; Southern records it from the VicUma 
regia tank in the Botanical Gardens in Dublin. It has recently 
been taken in Japan (ditches near Tokyo), and China (Kiangsu 
Province); and in India in the Inle Lake, at Manipur, and at 
Agra and Lucknow. 

The question has been discussed as to where its original home 
is, since in Europe it is almost constantly found in artificial 
surroundings. S. America was at one time suggested, since the 
Victoria regia is a native of that region ; when it was found living 
freely in India, that country also seemed possible. It has now 
been shown to be wddely scattered in Asia ; and its descent from 
Kaimmiiria^ which is hardly to be doubted (84, 88), indicates with 
some degree of probability Japan or some Par Eastern locality as 
its place of origin. 

3. Genus BOTHEIONEURUM ^toh, 

Prostoiniuin nith a sensory pit. Dorsal and ventral setal 
bundles with bifid crotchets ; no hair setae. No gills. Atrium 
with a blindly ending appendage (paratrium), Eo penis. No 
sperm a thecae. Spermatophores affixed to the body- wall in 
copulation. 

Distribution, Ivurseong, E. Himalayas. Tlie genus is also 
known from Europe, N. America, and the Malay Peninsula. 

1. Bothrionenrxim iris JBedcL 

1909. JSothvwnmmm iriSf Miclmelsen, JMem. Tnd. Mus. i, p. 135. 

1910. Bothrioneimivi iris, Stephenson, Kec. Ind. JMus. v, p, 241, 

text-figs. 1,2. 

1901. Bothrioneuron irk, Beddard, P.Z. S. i, p. 81, text-figs. 8-10, 

Moderately stout, about 25 mm. in maximum lengtli. Segments 
about 64. Prostomium semicircular. Prongs of sette at a wide 
angle, the distal usually the longer, the proximal the thicker; 
number per bundle 3-6 in the anterior part of the body, regularly 
2 in the posterior. No ventral setae in the segment of the male 
pore. ^ Masses of gland cells in connection with the alimentary 
tube in iii, iv, and v. No cutaneous capillaries. Cliteilum on 
segments of male pore and succeeding segment. No penial setse. 
Position of genital organs varies, male aperture being on xi or xii. 
Vas deferens divisible into two regions, invested by a thick layer 
of peritoneal cells; first part of atrium fusiform in shape, next 
portion irregular, with a number of folds or stuall diverticula; 
paratrium small, egg-shaped, wfithont a cap of peritoneal cells, with 
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hardly distinguishable lumen, its mouth iiiTaginated into second 
part of atrium ; terminal portion of atrium unites with its fellou^ 
underneath ventral nerve cord, the male aperture being median 



Fig. 40 . — Bothriomumin iris Bedd. ; empty sperraatophores. 


and single. Spermatophores (text-fig. 40) of somewhat fusiform 
or irregular shape, attached by a solid stalk to the clitellar 
segments, one to five in number. Female apertures paired, in 
groove behind male aperture. 

Distribution, Kiirseong, E. Himalayas. The species is also 
knowm from Siamese Malaya, whence it was first described. 

4. G-enus ICOITOPTLIPHORUS Levinsen, 

1892. Vermiculus, Goodrich, Zool. Anz. xv, p. 474. 

1895. TermiculuSj Beddard, Monog. p. 271. 

1900. VermicukiSj Micliaelsen, Tier, x, p. 40. 

1900. Dhizodriiusj Fr. Smith, Bull. lUinois Lab. v, p. 444. 

1900. EMzodi'ilus^ Micbaelsen, Tier, x, p. 522. 

1904. Monopylephorusy Ditlevsen, Z. wiss. Zool. Ixxvii, p. 423. 

1905. Mo7iopylephorxiSf Moore, P. Ac. Phiiad. Ivii, pt. 2, pp. 375, 

376. ‘ 

1909. Ehkodrilus, Benhaia, Olig. Subantarctic Is., p. 260. 

1913. Monopylephorm, Michaeten, Zoologica, xxvi, Heft 67, 

Teil 1, p. 141. 

1914. Rhizodr*iluSj Benham, Tr. N. Zealand Inst, xlvii, p. 183. 

1915. Monoj^ylephorus^ Nomura, J. Coll, Sci, Tokyo, xxxv, Art. 9, 

p. 44. 

1917. MompylephoruSf Stephenson, Mem. Ind. Mus. v, p. 439. 

Ventral and dorsal seta! bundles with forked crotchets only, 
Male pore, unpaired, in xi. Spermatheeal pore or pores in x. 
Female pores paired, in 11/12. Hearts in x, and often also in 
some of the preceding segments. Testes in x, vasa deferentia 
short, opening by means of a common simple atrium. Ovaries 
in xi. 
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The above is taken from Michaelsen’s Tierreich volume. Tn 
addition, the nephridia appear to be peculiarly constituted, having 
their coils closely united as in the Enchytrseidse. Nomura gives 
as distinctions of MonopyhjphoTiis from lUiizodrikcs (both being 
included in the above diagnosis): — the presence of unicellular 
valves in the dorsal vessel; the absence of direct commissural 
vessels between dorsal and ventral trunks (the commissures being 
broken up into a cutaneous network); and the presence of a 
flame-like structure in the nephridium, apparently the lengthening 
of the upper lip of the nephrostome; besides a few other 
characters of minor importance. 

Distribution. In India only recorded from Barkuda Island, 
Chilka Lake. The genus is widely distributed, being found in 
England, Japan, Eenmark, N. Amei'ica, the Kermadec and 
Auckland Islands, and the Transvaal. 

1. Monopylephorus parvus Ditlevsen, 

1917. Monopylephorus parms, Stephenson^ Mem. Ind. Mus. v, 
p. 485, text-fig. 1. 

Maximum length 8-15 mm. ; diameter ca. 0*4 mm. Segments 
88-64. Colour pink in life. Prostomium large, prominent, 
triangular with rounded tip. Setae of two forms, single- and 



Eig. 4i\.--Monopyleplioms par ims Ditlevsen ; c, double- pointed seta from an 
anterior dorsal bundle ; b, single-pointed seta from a ventral 
bundle behind the middle ; X 760. 

double-pointed crotchets (text-fig. 41); no hair setse. Double- 
pointed setae 80 p long, 3 p thick, nod ulus somewhat distal, prongs 
equal in length, both comparatively short, of about equal thickness 
or, especially posteriorly, the outer thinner than the inner. 
Single-pointed setae ca. 70 /a long, Zp thick, distal curve more 
marked than the proximal, tip sharp, nodulus slightly distal. 
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8ome setae with intermediate characters, the outer pron^ being 
siimll. Yentral setse absent in xi, usually three per bundle, but 
may be more in the anterior segments, and only two posteriorly ; 
in the anterior part the bundles consist of double-pointed setje 
only, behind the middle single-pointed also occur. Dorsal setae 
begin in ii, 3 per segment, or 4 or 5 in the anterior segments; 
anteriorly only double-pointed setae are present, single-pointed 
mahe tbeir appearance not far from the anterior end, and soon 
entirely replace the double-pointed. A sucker-like pharynx'^ 
I’esembling that of Encliytraeids ; pharyngeal gland-cells arranged 
in four cords dorsally and dorso-laterally. Body-ca\ity corpuscles 
up to 10 fi in diameter. Dorsal vessel laterally or ventro-laterally 
situated on the left side throughout the greater part of the body, 
only fully dorsal at the anterior end. Supra- and sub-intestinal 
vessels absent. Parietal plexus within muscular layer of body- 
wall. Nephridia of “ enchytraeid ” character ; upper lip of funnel 
very long. Testes and funnels in x, Yas deferens covered almost 
from the beginning with high peritoneal cells, passes back in xi, 
and then rises towards the dorsal body- wall ; loses high peritoneal 
investment and bends downwai'ds; dilates to form an atrial 
chamber of elongated pear-shape, the narrower end below. The 
atria converge and unite to open on a papilla on the roof of a 
median depi’ession on the ventral surface of the animal (spermi- 
ducal chamber). Sperm-sacs two, an anterior in ix, and a posterior 
extending backwards from septum 10/11 through several segments. 
Spermatheca single, in x, aperture median in 9/10, the* organ 
being, however, on the left side; it is a somewhat twisted 
cylinder narrowing towards the external aperture to form a short 
duct. Spermatophores not formed. 

Distrihiition, Barkuda Island, Chilka Lake. The species has 
previously been found in a littoral habitat in !N. America ; and a 
worm which may be identical has been described from Denmark. 

o. Genus TUBIPBX Lm. 

1895. Tuhifev Ilyodrilm 4- B.eteroch<2ta 4- Peloscole.v 4- 

mon/ctes -}- Reniitubifex 4~ Spirosperma -p PmholocepImluSf 
Beddard, Monog. pp.* 242, 257-262, 264, 272. 

1900. Tuh(feA’-\-PyotIn7m, Michaelsen, Tier, x, pp. 47, 48-53, 
524-525. 

1909. Tuhifex, 3Iichaelseu, Susswasserf. Deutsch, p. 34. 

1913. Tuhifex, Piguet, Olig. Suisse, p. 61. 

Yentral bundles of bifid crotchets. Dorsal bundles of bifid 
crotchets, and, at least in the anterior segments, hair setse also. 
Yentral crotchets differing in form from the dorsal, the latter 
often pectinate, or more or less incompletely pectinate (with small 
teeth intermediate between the two prongs). Atrium with a 
solid prostate, terminating in a penis. Spermatophores in the 
spermathecm. 

The characters \^inch distinguish the subgeiius Tiihifex from 
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the others are: — Surface of the body without papilisD, smooth. 
Yas deferens longer than the atrium. 

Dhtrihution. JS^ilgiris, S. India. Outside India is^ widely 
distributed in Europe and IN'. America, and lias been found in 
IN'. Africa. Apparently there is only the one record from Asia. 

L Tubifex (Tubifex) tubifex {MiiU.). 

1021. Tuhifex {Tubifex) hihifex^ Steph. Kec. Ind. Mus. xxii, 
p, 753. 

1895. Tubifex rmdorum, Beddard, Monog, p. 244. 

1900. Tubifex tubifex^ Michaelsen, Tier, x, pp. 48, 526, 

1909. Tubifex {Tubifex) tubifex^ Michaelsen, Siisswasserf. Deiitsch. 
p. 37, text-fig. 73. 

1913. Tubifex (Tnhifex) tubifex, Piguet, Olig. Suisse, p. 03. 

Length 30-40 mm. Segments CO-100. Beddish ; rolling up 
into a ball on attempts to seize it. Yentral bundles with up 
to 5 bifid crotchets with upper tooth longer than the lower. 
Dorsal bundles with up to 5 crotchets which in the anterior 
segments present one or several small intermediate teeth but lack 
these posteriorly, and up to 6 hair setse rather shorter than the 
diameter of the body. Hearts in viii. Spermatbecsa with sac-like 
ampullae ; duet long, u«arrow, thin, and a little swollen ectally. 
Yas deferens long ; atrium irregularly pyriform-reniform, the 
ental exti'emity thicker, but not separated as au atrial chamber 
from the rather narrower middle portion. Prostate large, shortly 
stalked; penis protractile, short, rounded in front. No penial 
setae. 

Eemarlcs, My own specimens diSered from the above 
description only in the ventral setae, in which the prongs were 
about equal in length. 

Distribution. In India only so far found below^ Coonoor in the 
Nilgiri.s. Outside India it is widely spread in Europe and has 
been found in N. America. 

6, Genus AULODBILUS Bretscher. 

1899, Aulodrilus, Bretscher, Lev. Suisse Zool, vi, p. 388. * 

1900. Auloiirilus, Michaelseu, Tier, x, p, 55. 

1913. Auloiirilus, Piguet, Olig, Suisse, p. 57. 

Crotchets numerous, with upper prong shorter and thinner 
than the lower. In the dorsal bundles the crotchets are accom- 
panied or -not, according to the species, by short capillary setfe. 
Alimentary canal much dilated from viii onwards. Hearts in vi 
or viii ; in ii-v anastomosing lateral loops ; from vii or ix onwards 
a pair of loops in each segment. Male pore and penial setse on vii 
or X ; clitellum on vii-viii or x-xi; a small atrium, followed by a 
long^ atrial duet enclosed in a muscular ccelomic sac ; terminal 
portion of atrial duct evaginable as a pseudopenis ; spermathecm 
in vi or ix. 

The genus is represented by two species in Europe. A. limnoUus 
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and yi. j^luriseta ; in addition, a worm from the S. of .France, as 
yet undescribed, is stated to belong to this genus, and to have 
retractile penes in front of the ventral setae of segment vii. 

Some species, perhaps all, form tubes. Probably in all species 
the binder end of the body acts as a gill ; it is highly vascularised, 
and the anus can dilate, forming in this way what Piguet calls 
a branchial fossa. The terminal part of the body is unsegmented, 
the posterior zone of production of new segments being situated 
some little distance iu front of the hinder end of the animal.^- 

1. Anlodrilus remex Steplu 

1921. Anlodrilus remex\ Stephenson, Bee. Ind. ]Mus. xxii, p. 753, 
pi. xxviii, figs. 2-6. 

Length 12 mm. ; diameter 0*43 mm. anteriorly, 0*25 mm. post- 
eriorly. Segments 49 plus a region where new segments are 
being* differentiated, and behind this again a short unsegmented 



Fig. 12 . — Anlodrilus remex Steph. ; hinder end ; X ca. 70. 

region at the hinder end (text-fig. 42). !No eyes. Dorsal setse 
anteriorly in bundles of about 7 needles and 1-4 hairs ; the hairs 
short, with a bayonet curve (text-fig. 43) ; needles half as long as 
the hairs, some singly pointed, others double-pointed with the 
outer prong much shorter and less conspicuous than the inner. 


* As this work is passing through the press a paper by H. E. Mehra has 
appeared (P. Z. S. 1922, p. 913) describing two new species from Benares, — 
A. kashi and A. stephensoni (see Appendix). Our knowledge of tlie sexual 
organs in the genus is derived entirely from this paper. 
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I'urther back the needles are oar-shaped, with flattened distal end 
(text-fig. 44) ; nmnber in a bundle 5 needles and 2 or 3 hairs. 
Ventral setae singly or doubly pointed needles (text-fig. 45), 9 or 
fewer in the anterior, and 6 or 7 in the posterior segments; 
singly pointed needles confined to a few of the most anterior 



Fig. iZ.—Aulodnlus i'cinex Fig. 44 . — AiUcdrilus mnex Fig. 45 . — Aiilodrilus v&'mx 
Steph.; dorsal hair Steph. ; distal end of Steph. ; tip of double- 

seta. X 230. dorsal oar-shaped pointed ventral seta. 

setse; a, usual form ; X ca. 1200. 

5, excej)tional form. 

segments. (Esophagus narrow, giving place to the much dilated 
intestine in viii. Dorsal vessel ventral in position and on the 
left side as far forwards as segment vii. Large parietal vessels, 
in complicated loops, in the hinder segments. 

Distribution, Barhanpur, Central Provinces. 


Family PHREOURILID.E. 

Ventral seta^ 2 per bundle, single- or double-pointed crotchets ; 
dorsal bundles with single-pointed needles or liair setse only. 
Male pores on xii, speriuathecal pores on xiii. Oesophagus with- 
out gizisard oi* appendages. Meganephridial. Central nervous 
system well developed, completely free from the integument. 
One pair of testes in xi, one pair of ovaries in xii ; one pair of 
male funnels in front of septum 11/12; vasa deferentia 
debouching through atria. Asexual I'eproduction by fission not 
observed. 

The family was established by Beddard in 1891, but with- 
drawn by him in his Monograph of 1895, where the genera 
Phreodnhis and Hesperodriliis were ranked under the Tubifi- 
cidje, Michaelsen adopted the same procedure in the Tierreich 
volume ; in 1903, however, he united the two genera as Fhreodriliis, 
and revived Beddard’s family Phreodrilidae ; since he is of opinion 
that the genus shows no nearer affinities to the Tuhificidse than to. 
other families, and regards it as a phylogenetically ancient group, 
with reminiscences of various families. 

In the only Indian species of the family the spermathecas open 
on segment xiv. 



PHEEOBEILirS. 


109 


1. Genus PHEEODEILTTS Bedch 


1891, PhreodriluSj Beddard, Mag. N, H. (6) Tii, p. 92. 

1891. Phreodrilus, Beddard, Tr. Boy. Soc. Edin. xxxvi, p. 291. 

1894. Sesjpevodrilusy Beddard, Ann. Mag- N. H. (6) xiii, p. 206. 

1895. Phreodrilus -p Kesperodrilus, Beddard. Monog. pp. 227, 255, 

273. 

1900. Phreodrilm + HesperodrUus^ Micliaelsen, Tier, x, pp. 37, 38. 
1903. Phreodrilus^ Micliaeisen, Olig. Tiefsee Exp. p. 134. 


Cerebral ganglion bilobed, deeply cleft behind. Yas deferens 
ending in the middle part of the tubular atrium ; no special 
prostate glands. Spermathecse without diverticula ; spermatozoa 
stored in the ampulla, no sperniatophores formed. Ereshwater. 

Distribution, jS'uwara Eliya, Ceylon. Also widely distributed 
ill the S. Hemisphere. 


1. Phreodrilus zeylanicus 

1913. Hesperodrilus zeylanicus, Stephenson, Spol. Zeyl. yiii, p. 257, 
pi. i, fig. 6. 

Length ca. 8 mm., maximum diameter, 0*6 mm. Segments 34. 
Prostomium short, bluntly conical. Yentral setm as a rule 2 



Fig. 46 . — Phreodrilus seylanicus Steph. ; ventral setae (the distal end of the 
single-pointed seta is uppermost) ; X 600, 

per bundle, one a single- and one a double-pointed crotchet 
(text-fig. 46), both about 120 long, the shaft of the single- 
pointed being considerablj' thinner than that of the other; the 
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outer prong of the forked seta is only half as long and one-third 
as thick at "the base as the other’, and has a slight nodulus which 
is markedly distal to the middle of the shaft. Dorsal setg3 begin 
in iii, all capillary, up to 5 ]3er bundle, some thicker than others, 
the longest equal to about the diameter of the body. CEsophagus 
passes without sharp demarcation into intestine in viii ; no stomaciu 
A number of large deeply staining cells on both sides of septa 
4/5, 5/6, and 6/7, and a few on 7/8. Clitelliun includes one-fifth 
of xii and all xiii. Setse absent ventrally on xii, where are the male 
pores. Sperm moi'ulse in x and xi, not enclosed in sperm-sacs ; vas 
deferens joins entfil end of atrium ; the latter vertically elongated, 
glandular, narrower towards its lower end and bending forwards 
to male aperture. Spermatliecfe are ovoid sacs in xiv and xvi, 
dorsally situated, both however opening ventrally on xiv ; ducts 
long and narrow. 

liemayJcs, Only one specimen came under observation, and 
therefore some of the peculiarities mentioned above may be 
individual only — e. possibly the position of the spermathecae, 
and their opening on xiv (instead of on xiii, as usually in the 
genus). 

The presence of a muscular sac in some species of the genus 
(rf. Beddard, 110, 112, and Benhara, 114) is paralleled in 
BrancMura, Its function is recognized by Benham, who con- 
siders it to be a part of the atrial wall separated ofi*. 

Distribution, Nuwara Eliya, Ceylon. 


Family ENCHYTR^ID.E. 

Small worms, aquatic or terrestrial in habit, whitish or in some 
genera pinkish in colour. Set^e mostly in four bundles per segment ,* 
dorsal and ventral setae similar in form, single-pointed, without 
distinct nodulus. JSTo gizzard. Septal glands present, connected 
with septum 4/5 and some following septa. Dorsal vessel exists 
only in the anterior part of the body, at its hinder end joining the 
intestinal plexus. Nephx’idia usually of compact form, a solid mass 
within which the tnbe undergoes a number of windings. Testes 
and ovaries in xi and xii respectively. Male funnels as a rule 
elongated, more or less barrel-shaped, composed of large glandular 
cells; deferent canal with glandular and muscular terminal 
apparatus, ending on xii. Spermathecae in v, opening in or 
behind groove 4/5, not infrequently communicating with the 
cesophagua, (Occasionally the male and female organs are dis- 
placed 3 or 4 segments forwards, the spermathecae keeping their 
typical position.) 

This family is extremely common in Europe, where a very 
large number of species have been described in recent years. 
The family, like the Tubificidae, is apparently rare in India; and, 
as with the Tubificidae, and for the same reasons, the rarity is 
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probably in part apparent only. But it is likely that the family is 
in reality much less well represented than in tlie X. Temperate zone. 

Thus 85 species are recorded from Switzerland alone, as against 
some half dozen from India (it should be stated, however, that 
the Swiss species may not all turn out to be separate in reality, 
when the fauna has been more thoroughly investigated). 

The two genera which are all that are known with certainty 
fi'om India {Fridericia and Enchytrmis) are easily distinguished 
by the presence or absence of the characters mentioned under the 
genus Fndencia. 

Michaelsen (Tier, s, p. 105) puts Nais albida (Carter, Ann. 
Mag. N. H. ser. 3, vol. ii, p. 22, pi. iii, figs. 47, 48) as doubtfully 
an Encliytrceus. It was found at Bombay. 

I. Genus FRIDERICIA Miclu 

Mostly terrestrial. Setae in four bundles per segment, of the 
jSac/iyiroBics-type, straight except for a proximal curve ; in each 
bundle the setae are disposed in pairs, the shorter being 
intercalated in between the longer, the shortest being thus in the 
middle of the bundle; sometimes only one pair of setae in a 
bundle. Head-pore mostly small, between prostomium and 
first segment ; dorsal pores exist mostly from vii backwards, 
sometimes from vi. Peptonephridia present. QEsophagus passes 
gradually into intestine. Chyle cells, with a canal in their 
interior, the canal opening into the lumen of the gut, and ciliated 
in part of its extent at least, are a general feature of some part 
of tlie anterior alimentary tract. Dorsal vessel usually originates 
behind the elitellum. Blood colourless. JS^ephridja mostly with 
large anteseptal portion, in which the tube undergoes some 
windings. Yasa deferentia long. Spermathecae usually com- 
municating with the gut, simple or with diverticula. 

The genus is easy of recognition, the disposition of the setss, 
the dorsal pores, and the chyle cells being distinctive. The 
position of the chyle cells may be used as a specific distinction. 

Bistrihiition. Wagah, near Lahore ; Darjiling Dist.; Purneah 
Dist., Bihar (an unidentified species, Stephenson, 1917, Eec. Ind. 
Mus., xiii, p. 354). Has a wide — almost world- wide — distribution 
outside India. 

Key to the Indian species of Pridericia. 

1. Peptonephridia long tubes, male funnels com- 
paratively small jPI bullosa, 

Peptonephridia small, solid, club-shaped ; male 
funnels extremely large F, carmichaeli, 

1. Pridericia bulbosa {Rosa), 

1914. Friderida btilbosa, Stephenson, Rec. Ind. Mus. x, p. 334. 

1895. Fridaricia bulbosa, Beddard, Monog. p. 343. 

1900. Fride 7 dda bulbosa, Michaelsen, Tier, x, p. 96. 

Length 4-16 mm. ; segments 30-46 ; pale greyish in colour, 
transparent. Setae in bundles of 4 in anterior, of 2 in posterior 
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part of body. Peptonepliridia as simple or feebly ramified tubes, 
sometimes merely bifurcated. Dorsal vessel post-clitellar in 
origin. ISTepbridia with large urn-sliaped aiiteseptal portion, 
postseptai 2-3 times as long, duct springing from the hinder end. 
Cerebral ganglion somewhat longer than broad. Male funnels 
2-3 times as long as broad, with narrow everted margin, 
Spermathecm communicating with the oesophagiis, without diver- 
ticulum, ampulla bulbous or of an inverted pear-sbape, duct 
narrow, without glands, or surrounded by small gland-cells at its 
termination. 

Eemarhs. The above is the diagnosis as it applies to European 
specimens. The worms found near Lahore do not correspond 
exactly, and the following notes are therefore appended. 

Prostomiuin short, rounded ; the setse are not so regular as the 
above diagnosis would lead one to suppose ; thus the lateral set^e 
are usuall}'- two per bundle throughout the body (though there 
may be three in front of the clitelium) ; the ventral bundles in 
front of the clitelium may have only three setse in certain 
segments, or indeed only two. Dorsal pores from vii onwards. 
Septal glands in connection with septa 4/5, 5/6, and 6/7 ; stomach 
a marked dilatation in x and xi ; intestine begins in xiv. Lymph 
corpuscles nucleated, the largest 22-27 fi long. Nephridia small, 
anteseptal portion nearly as large as postseptai, the septum 
causing a marked constriction. Clitelium xii-xiii. No everted 
margin was seen in the male funnel, which was not more than 
twice as long as broad. 

Thus there is no very exact correspondence ; the worms may 
really belong to a different species. 

Distribution, Vagab, near Lahore. 

2. Pridericia carmichaeli Steph, 

1015. Fridermia carmichaeliy Stephenson, Mem.Ind, Mus. vi, p. 47, 
pi. vi, figs. 3-5. 

Length ca. 15 mm.; diameter 0-4 mm. Segments ca. 64. Pro- 
stomiiim rounded; semicircular, SetjB usually 2 per bundle 
throughout ; there may be three in the ventral bundles in front 
of the clitelium. Head-pore present; dorsal pores from vi 
onwards. Coelomic corpuscles large, oval, nucleated, glandular, 
especially aggregated in vii, viii, and ix, surrounding setal 
fragments, Peptonephridia small, solid, club-shaped; septal 
glands in IV, v, and vi ; oesophagus passes gradually into intestine ; 
chyle cells in xiv-xviii. Dorsal vessel extends backwards to xv ; 
a small aggregate of cells in its interior in ix. Nephridia with 
relatively large anteseptal portion, one-third as long as the 
postseptai from which the duct originates ventrally at its hinder 
end. Cerebral ganglion a little longer than broad, rounded 
behind, concave in front. Clitelium slightly marked, xii-xiii. 
Male pores on conical papillse. Male funnel with collar of 
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cubical cells, main mass very large, lumen exeentric; vas deferens 
very fine, much coiled ; penial body small, compact, ovoid, on 
inner side oi: penial imnen. Ampulise of spermatheem ovoid, 
doi’sally situated, continuous with oesophagus; origin of duct 
from upper end of ampulla, invaginated into cavity of latter, 
its termination about the mid-lateral line, without gland 
cells. 

Remai^lcs, The presence of setal fragments in the body cavity 
may be compared with what happens in Encliytrceas lianirmni ; 
on the significance of this, as indicating a possibly excretory 
importance of the setae, and parallels elsewhere, see Stephenson 
(80, Introduction). 

JDistnhiiiioa. Eiingneet Tea Estate, Darjiling Dist. (4000- 
5000 ft.). 

2. Genus ENCHYTEJEUS Eenle. 

For the most part terrestrial (but all the Indian species so far 
described are aquatic). Setae straight, except at their proximal 
ends, where they are curved through au arc of a circle ; singly 
pointed distally ; all of a bundle of approximately equal length. 
Iso dorsal pores. (Esophagus without any sharp delimitation 
from the intestine. Dorsal vessel originating behind the cliteilum ; 
no cardiac body. Spermathecae without diverticulum, and com- 
municating with the oesophagus. Vasa deferentia long. 

It will be seen from the description of E. liamrami that one 
or two of the above characters are not applicable there; the vasa 
deferentia are there comparatively short, and no communication 
between spermathecae and oesophagus was observed. 

Blsiribwtion, Lahore ; Bombay ; Chilka Lake ; Enuur, near 
Madras. Outside India it is very widely distributed — almost 
world-wide. 

Key to the Indian sjpecies of EnchytrEeus. 


1. Testes and sperm-morulse free E. indicus. 

Testes and sperm-moruiae enclosed in sacs 2, 

2. Male funnels resembling a thistle-funnel E. harurami. 

Male funnels two or three times as long as broad . . E, harkudensis. 


1. Enchytrseus barkudensis Btejph, 

1915. E^ichytrceus har'kudensis, Stephenson, Mem. Ind, Mus. v, 
p. 142, pi. X, figs. 1-4. 

1915. Enchijtrmis harkudemisy Stephenson, Mem, Ind. Mus. vi, 
pp. 40, 43, 45, pi. vi, figs. 1, 2. 

Length (preserved) 6-15 mm.; diameter 0*3 mm., filiform. 
Colour light brown (preserved); practically colourless in life. 
Segments 46-67. Prostomium rounded, very short. Setae 3 per 
bundle in both dorsal and ventral bundles in ii-xi, 2 thence- 
forward, except that there are none ventrally in xii. Ooelomic 
corpuscles numerous in the anterior part of the animal, nucleated 

I 
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aud flattened plates, oval or broadly spindle-shaped, 28/t in average 
length. Intestine begins in si, xiii, xv, or xvi. Peptonepbridia 
club-shaped, small, inconspicuous. Septal glands in iv, v, and vi. 
Dorsal vessel very variable in place of origin — from xii to xxii. 
Nephridia with short anteseptal portion, one quarter the length 
of the postseptal, which is narrow and elongated, giving off the 
duct from its under surface one-third of its length from its hinder 
end. Lateral vascular commissures four pairs, in ii-v. Olitelluin 
not distinct. Testes in testis-sacs, which also contain sperm- 
morulae ; funnels 2 or 3 times as long as broad ; vas deferens long 
and coiled, the penial body a small hemispherical mass of cells 
round its termination. Ampulla of sperraathecse small, ovoid, 
communicating with oesophagus, duct narrow, long, with a few 
slight bends in its course, no glands round its termination. 

HemarJcs, The worm lives in brackish water, the saline content 
of which varies considerably at different times of the year ; it is 
found below the surface of the sand, in company with Pontodrihis 
hermudensis (in both places). 

The sperm-sacs have the same form as those of E. Tiarurami, 
The nephridia appear to be of variable form, and are sometimes 
pyramidal in shape. On the pharynx, and a possible sensory 
function of the pharynx in Encbytrseids generally, see 80 , p. 40. 

Distribution, Barkuda Island, Chilka Lake ; Ennur backwater, 
near Madras. 

2. Enchytrseus harurami St€;ph. 

1914. EnchytrcBm haruram^ Stephenson, Rec. lud. Hus. x, p. 335, 

text-fig. 7, pi. xxxvi, fig. 1. 

1915. EnGhytr<Bus hm'uraini^ Stephenson, Mem. Ind. Mus. vi, 

pp. 41, 43. 

Length 4 mm. Colour opaque white. Segments 35. Pro- 
stominm rounded ; no head-pore or dorsal pores. Anterior end 
narrower than the posterior, gently tapering. Setse 2 per bundle 
throughout, both in dorsal and ventral bundles, about 53 /x long in 
the posterior, 40-46 ju. in the anterior part of the body. Coelomic 
corpuscles numerous, nucleated, in length 10-15 jw,, oval, pear- 
shaped, or spindleshaped. Septal glands in iv-vi as a connected 
lobnlated mass on each side ; peptonepbridia in iv, extending 
into v; intestine begins in xiii. Dorsal vessel begins in xii. 
Hephridia in vii-x, and again from xiv onwards ; anteseptal 
portion short, a quarter the length of the postseptal, duct one- 
third to a quarter as long as the postseptal. Cerebral ganglion 
large, slightly indented behind. Clitellum not conspicuous, 
xii-xiii. Sperm-sacs enclose testes aud sperm-morulse ; funnels 
relatively small, with a well-marked rim succeeded by a globular 
body, the whole resembling a thistle-funnel ; vas deferens straight, 
bending dorsaiwards to enter upper surface of penial body, the 
latter a small spherical mass of tightly packed cells. Ampulla of 
spermatheeae spherical, small, marked off from the duct, no 
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Opening into oesophagus, duct twice as long as ampulla, no 
diverticulum. 

Remarhs. The sperm-sacs appear not to correspond to those of 
the jN’aididae, which are produced by the backward bulging of 
certain septa; these rather appear to be due to the delamination 
of a superficial layer from the testis itself. Into this sac the 
sperm-morulse fall off ; but how the spermatozoa when ripe make 
their way to the funnels is not exactly known (cf . 79, 80). 

Concerning excretory setae in the body-cavity, cf. 80. 

Distribution, Lahore (pond in Zoological G-ardens). 

3. Enchytrseus indicus JStepJi, 

1912. Bnehijtrcsm indims, Stephensan, Kec. Ind. Mus. vii, p. 238, 
pi. xii, fig. 6. 

Length (preserved) 4 mm. Colour brownish. Segments 31. 
Prostomium short, bluntly conical. Head-pore between pro- 
stoinium and first segment. Setas about 50/4 long; in yeiitral 
bundles 3 per bundle in ii-xi, absent in xii, 2 per bundle behind ; 
dorsal setae 2 per bundle throughout. Septal glands in iv, v, and 
yi ; peptonephridia in iv ; intestine begins in xiv. Dorsal vessel 
originating in xiv. Hephridia with small anteseptal portion, and 
pear-shaped postseptal twice as long as auteseptal, its broad end 
anterior ; duct half as long as postseptal. Cerebral ganglion not 
indented behind. Clitellum xii-xiii, absent midventrally. Male 
funnels small ; vas deferens coiled in the anterior part of xii, 
straight behind ; penial body spherical. !No sperm-sacs. Ova in 
segments viii-xii. Ampulla of spermathecaB small, spherical or 
ovoid, (probably ) communicating with the cesopbagus ; duct 
several times as long as ampulla, bent once or twice in its course. 

Emiarhs, Tlie worms were found in the egg-membranes of the 
pond-snail Ampullaria, 

The occurrence of the penial body, a compact mass of glandular 
cells surrounding the end of the vas deferens, is noteworthy, since 
this structure has been supposed not to occur in the genus (cf. 68, 
p. 240). The semiual funnel also has here a form which is not 
very different from that found in other families — an intermediate 
condition between that and the “ barrelshaped funnel usual in 
the Eiichytrmidse. 

Distribution. Bombay. 

Species iuquirenda Euchytrmidariim. 

Henlea (?) lefroyi Bedd, 

1905. Henlea lefroyi^ Beddard, P, Z. S. p, 662. 

Length 3-4 mm. Segments 27. Colour white. jN'o dorsal 
pores detected. Setse ‘‘ of the usual Enchytrseid form,'* curved ; 
2 in the lateral biiiidies (exceptionally 3), and 3 in the ventral. 
Septal glands in iv, v, and vi, of equal size in the three segments. 
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Peptonephridia present but very short. Oesophagus not demar- 
cated from intestine ; no cseca or pouches on gut. Dorsal vessel 
anteclitellar (segment xi) in origin ; no cardiac body : no dorsal 
diverticulum as in Bxtchhohm» Orifices of atria conspicuous on 
xii, in line with ventral setfe, whicli are absent here. jN'o penial 
setje. Spertn funnels of the usual type, but details cannot bo 
given. SpermathecsB open into oesophagus in v ; external open- 
ings in 4/5 ; no diverticulum. 

Lefroy fuiiiid that the worms attacked and destroyed the eggs 
of a locust of the genus when the ground in which these 

are deposited is moist. 

Miehaelsen (Mem. lod. Mus. i, 1909, p. 115) considers the 
genus to which the worm belongs uncertain ; it may be a 
Manonina or Lnmhncilhis. Welch (Bull. Illinois Lab. x, 1914, 
p. 126) also criticizes the ascription of the worm to the genus 
JFIenlea. 


Family MONILIGASTRID^F. 

1900. Moniligastrid^, Miehaelsen, Tier, x, p. 109. 

1919. Moniligastridfe, Smith and Green, Proc. U.S. Nat. Mus. Iv, 
p. 145. 

1922, Moniligastridic, Stephenson, P. Z. S. pp. 194, 135, 136, 142, 
147. 

Betas simple, pointed, sigmoid, four pairs per segment. Cli- 
telluni e-xtendiug over 3 to (5 segments, including those bearing the 
genital pores. Male pores one or two pairs, in or near grooves 
10/11, 11/12 or 12/13. Female pores one pair, in 11/12 or on 
xiii or xiv. Spermathecal pores one or two pairs, in 7/8 or S/9, 
or 7/8 and 8/9, (Esophagus with two gizzards anterior to x, or 
two to ten gizzards at beginning of intestine. Last heart two 
segments in front of ovarian segment. Meganepliridial. Testes 
aud funnels one or two pairs, enclosed in one or two pairs of 
testis sacs ; vasa deferentia opening into prostate glands, or 
independently of them. One pair of ovaries in the segment 
immediately in front of the groove or segment on wliicli the 
female pores are situated ; one pair of ovisacs extending back- 
wai'cls from the ovarian segment. One or two pairs of sperma- 
theem, with long tubular ducts. 

The above detinition is slightly modified from that current 
until recently, on account of the discovery of the new genus 
Syngenodriltis in British E. Africa. This worm is difterent in 
many respects from those previously known, and its discovery has 
necessitated the division of the family into two subfamilies, one 
of which contains Syngmodrihis only (Syngenodrilin£e), the other 
all the forms previously known (Moniligastrinse). 

I bare recently (98) discussed the phylogenetic history of the 
family, and of the individual genera, at some length. I consider 
the testis sacs of the Moniiigastridse, which differ in essential 
respects from those of other Oligochseta, as the morphological 
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equivalents of segments. The ancestor of the family probabl}" 
possessed three pairs of testes, in segments x, xi, and xii ; three 
pairs of funnels, prostates, and male pores, the latter in furrows 
11/12, 12/18, and 18/14 ; two pairs of ovaries, in segments xiii 
and xiv; and three pairs of spermatheca^, opening in furrows 
6/7, 7/8, and 8/9. 

Syngenodrilus is derived from the above form by a contraction, 
or huddling together, of the testis segments in such a way that 
the middle one is almost squeezed out of existence and the other 
two become testis sacs ; by a corresponding reduction of the 
number of spermatliecfe to two pairs opening in 7/8 and 8/9 ; and 
by the disappearance of the anterior pair of ovaries with their 
funnels and ducts. 

JDesmogaster is derived from the common ancestor by tl)e 
contraction of the segments of the first and third pairs of testes 
to form testis sacs, and the disappearance of tlie middle pairs of 
male organs; by a corresponding diminution in the number of 
sperniathecse, the remaining pairs opening in 6/7 and 7/8 ; and by 
the disappearance, as in Si/ngenodrihis, of the anterior ovary with 
its funnel and duct. 

Eupolygaster came into existence by the further disappearance 
of the posterior pair of male organs and the anterior pair of 
spermathecae of Desmogaster, 

Brawida and Moniligaster originated from a form similar to 
Besmogaster by a contraction or huddling together of the testis 
segments like that in Syngenodriliis, but carried further, so that 
the testis sacs fuse, extinguishing the intervening segment ; the 
sperniathecm are again reduced to one pair. 

Bisirihution. The Mouiligastrinse are mainly found in >S. India ; 
also in Ceylon, Eurma, Bengal, the E. Himalayas, and the other 
localities under Bratvida ; outside India in the Malay Archipelago, 
Philippine Islands, Japan, China, Caroline Islands, Bahamas. The 
Syngenodrilinae have been found only in British E. Africa. 


Subfamily MONILIGASTRINiE. 

1890. Moiiiligastiidas, Rosa, Ann. Miis. Genova, (2) ix, pp. 368, 
380, 391. 

1895. Moniiigastridae, Beddard, Monog*. p. 192. 

1900. iSIoiiiligHstridae, Michaelsen, Tier, x, p. 109. 

1909. Moniligastridse, Michaelsen, Mem. Ind. Miis. i, p. 117. 

191t). Moniligastridag, Michaelsen, Abh, Ver. Hamburg, xix,p. 20. 

1914. Moiiiligastridse, Stephenson, Rec. Ind. Mus. viii, p. 367. 

1919. Moniligastriiife, Smith and Green, Proc. U.S. Isat. Mus. Iv, 
p. 145. 

Male pores one or two pairs, in 10/11, or 11/12 and 12/18. 
Oesophagus with a number (2-10) of gizzards at the beginning of 
the intestine. Yasa deferehtia enter each a prostate. 

The subfamily contains ail the forms that have been accounted 
to the family until recent times, and coincides with the Monili- 
gastridce of previous authors up to 1919. The features which 



118 


MOIS'ILIG A STEID.TE. 


distinguish the subfamily from the genus St/ngenotlrilus, which 
constitutes the subfamily Syngenodrilinfe, are (1) the position of 
the gizzards — in front of segment x in Syngenodrihis^ at the 
beginning of the intestine in the Moniligastrinte ; (2) the 


Chabt I. 

Bistrihution of endemic species of Moniliga sir I dee in India. 



presence in Syngenodrilm of prostate glands independent of the 
sperm-ducts ; the so-called “ prostates ” of the Moniligastrinm are 
modifications of the terminal portions of the ducts themselves, 
Bisirdiiition. As for the family, excluding British E. Africa. 
Eor a graphic representation of the Indian distribution of the 
subfamily c£. Chart 1, 
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Key to the genent of Moniligastrinse. 

1. Two pairs of male pores Besmogaster. 

One pair of male pores 2. 

2. A stalked glandular mass, usually double, asso- 

ciated with the spermathecse Monilig aster. 

Spermathecje without a stalked glandular mass in 
association 3. 

3. Female pores in 11/12 Drawida. 

Female pores anteriorly on xiii Eupolyg aster. 


1. Genus DESMO&ASTER Eosa. 

1890. Besmogaster (typ. 2). dorice)j Kosa, Ann. Mus. Genova, (2) 
ixj p. 369, 

1895. Besmogaster^ Beddard, Monog. p. 205. 

1900. Besmogaster, Miehaelsen, Tier, x, p. 110. 

1922. Bes?nogaster, Stephenson, P. Z. S. pp. 136, 138, 144. 

Two pairs of male pores, in 11/12 and 12;13 ; female pores 
anteriorly on xiv ; spermatheeal pores one or two pairs, in 
7/8 or 8/9, or 7/8 and 8/9. Gizzards 7~10, at the beginning of 
the intestine. Last heart in xi. Two pairs of testes and funnels, 
enclosed in sacs, on septa 10/11 and 11/12. Two pairs of much 
elongated prostates. Ovaries in xiii; ovisacs extending back 
from septum 13/14. Spermathecse without atrial dilatation or 
stalked glands at ectal end. 

Distribution, Burma. Outside India in Sumatra and Borneo. 

1. Besmogaster dorise Eosa. 

1890. Besmogaster dories, Kosa, Ann. Mus, Genova, (2) ix, p. 369, 
pi. xii, figs. 2“11. 

1895. Besmogaster dories, Beddard, Monog. p. 205. 

1900. Besmogaster dories, Miehaelsen, Tier, x, p. 111. 

Length 500 mm. ; maximum diameter 12 mm. Segments 
240-330. Colour yellowish brown, lighter ventrally, Prostomium 
prolobous. Setae closely paired; no setae visible on the most 
anterior segments ; aa=2hc, iN'o dorsal pores. ISfephridiopores 
just above 6. Clitellum ? Male pores in cd. Female pores in 
ab, Spermatheeal pores in cd, eyelike. 

Septa 6/7-9/10 much thickened; a number of septa behind 
8/9 are displaced backw’ards, especially dorsa%. Gizzards 10, in 
xx-xxix, each occupying the anterior part only of its segment. 
The last two hearts larger than the rest, in x and xi ; beneath 
these two pairs are other pairs close to the cesopbagus, joining 
the lateral longitudinal vessels on the body-wall. Testis sacs 
suspended on 10/11 and 11/12, projecting forwards and back- 
wards. Yas deferens long, joining ental end of prostate. 
Prostates about 7 mm. long, tubular, slightly curved in S-shape, 
surface smooth ; multicellular pear-shaped glands contained within 
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the wall, peritoneal covering outside. Ovaries elongated, cylin- 
drical, wavy. Ovisacs elongated, in xiv and xv, extremity 
irregularly lobed, but surface not mammillary in appearance, 
Sperinathecai ampulla of a flattened heart-shape, duct long and 
flue. 

Disirihiition. Meteleo, Cheba or Biapo Dist., Burma. 

2. Genus EUPOLYGASTER Mich. 

1900. EupolygasU)\ Michaelsen, Tier, x, p. 112. 

1909. Bupohjgasterj Michaelsen, Mem. Ind. Mus. i, pp. 117, 141. 

1922. JBupolgg aster, Stephenson, P. Z. S. pp. 336, 144. 

Clitellum xii-xr ( = 4) (?). Male pores in 10/11 ; female pores 
on the anterior part of xiii ; sperinathecai pores in 7 /8. Gizzards 
4-7. Last heart in x. One pair of testes and funnels, enclosed 
in testis sacs on septum 9/10, Prostates long, sausage-shaped. 
Ovaries in xii ; ovisacs extending backwards from 12/13. Sperma- 
thecae without atrial dilatation or stalked glands at ectal end. 

The name was introduced by Michaelsen in the Tierreich to 
replace Polygaster Horst, previously occupied. The relationships 
of the genus are discussed by Michaelsen and Stephenson. 

Distnhiiiion. Burma. Outside India the genus occurs in 
Sumatra and Borneo. 

1. Eupolygaster browni Mich. 

1907. JEupolygaster hroioni, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 143. 

1909. JEupolygaster browni, Michaelsen, Mem. Ind. Mus. i, p. 139. 

Length 150 mm, ; diameter 4-6 mm. Segments 293. Colour 
brownish, Prostomium broad, prolobous. Pirst segment with a 
secondary furrow, exactly resembling an intersegmental groove. 
Setse very small, especially in the anterior part of the body, incon- 
spicuous or missing in the first 8 segments, closely paired; all 
ventral, aa=2^he anteriorly, =1|66* posteriorly; r/cZ=ca. |w. 
Clitellum ? Male pores just medial from c. Female pores ? 
Spermathecal pores in similar position to the male pores. 

Septa 4/5-8/9 thickened; 9/10 displaced backwards clorsally, 
as also some of the following. Gizzards 6, well developed, in 
xix-xxiv ; a vestigial gizzard in xviii. Testis sacs rather small, 
not stalked, depending into x. Vas deferens long, irregularly 
undulating but not coiled, on hinder surface of 9/10, enters ental 
end of prostate. Prostate tubular, bent in the form of a U, long 
and thick, smooth, with muscular shimmer, ectal end a little 
enlarged. ]S*o ovarian chamber noted ; ovisacs moderately long, 
somewhat undulating, extending back through several segments. 
Spermathecse with irregularly pear-shaped ampulla, and long duct 
not sharply marked ofi: from ampulla, lying against hinder face of 
7/8, irregularly winding. Mo atrial dilatation. 

Memarh^. If the groove on segment i is really an intersegmental 
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groove, the numbering of the segments in this species will have 
to be increased bj one, and it will diHer from the other species of 
the genus. 

Bistrihiition, Lasliio, N. Shan Hills, Burma. 

3. G-enus MONILIGASTER E. Perr. 

1872. Monil iff aster (type ilf. deshat/esi), E. Perrier, N. Arch. Mas. 
Paris, viii, p. 130. 

1895. Moniliffaster (part.), Beddard, Monog. p. 196. 

1900. Moniliffaster, Michaelsen, Tier, x, p. 112. 

1909. Moniliffaster, Michaelsen, Mem. Ind. Mus. i, p. 140. 

1922. Moniliffaster, Stephenson, P. Z. S. pp. 141, 144. 

One pair of male poi'es in 10/11, one pair of female pores in 
11/12, one pair of spermathecal pores in 7 8. Gizzards 4 or 5, 
in front of the intestine. Last pair of hearts in ix. One pair of 
testis sacs on septum 9/10. Prostates with duct distinguishable 
from glandular part. Ovaries in xi. Ovisacs extending back- 
wards from 11 12. Spermathecse with a bifid muscular atrial 
chamber, each horn of which beax*s a lobulated glandular mass. 

Michaelsen subjected the type-specimens of the genus to 
re-examination, and on the basis, of this and of the examination of 
a second species the characters of the genus are now definitely 
determined. 

The difference between this genus and Brawida is small, and 
consists only in the possession by Moniligaster of a pair of 
branched tubes opening into the two horns of the atrial chamber, 
or, as I should prefer to say, a pair of glands discharging each 
by its own canal into a common duct (cf. my description of 
M. desliayesi, 80), and the absence of such an apparatus in 
Brawida. Michaelsen considers that it might be allowable 
to unite the two as Moniliffaster s. 1., or to consider them as 
subgenera of a larger genus Moniligaster s. 1. (54). Compare, on 
the relationships of the genus, Stephenson (98). 

Bisfribiition. Cochin State; Travancore ; Palni Hills ; ? Ceylon. 

Key to the species of Moniligaster. 

Prostates elongated backwards, at least as far as xiii .... M, deskayesL 
Prostates confihed to xi M, perrieri 

1. Moniligaster deshayesi E. Perr, 

1872. Moniligaster deshayesi, E, Perrier, N. Arch. Mus. Paris, viii 
p. J 3*0, pi. iv, figs. 77-84, 

1895, MoyiUiyaster deshayesi, Beddard, Monog. p. 199. 

1900. 3Io7iil iff aster deshayesi, Michaelsen, Tier, x, p, 112. 

1909. 3IonUiffaster deshayesi, Michaelsen, Mem. Ind. Mus. i, p. 149. 

1910, Moniliffaster deshayesi, Michaelsen, Abh. Ver. Hamburg, 

xix, p. 54. 

1915. 31oniliffaster deshayesi, Stejthm&Qn, Mem. Ind. Mus. vi, p, 57. 

Length 150 mm,; diameter 6*5 min. Colour a medium olive 
ventrally, darker dorsally with a bluish tinge. Segments ca. 
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184. Prostomiiim indistinct. Slightly thickened regions laterally 
in each segment. No dorsal pores. Setae closely paired, minute ; 
aa^hc ; dd slightly more than half circumference. Nephridiopores 
iu ab or cd, no regular alternation. Olitellum not \Tell marked, 
x-xiii (=4). Male apertures small, between b and c, nearer b. 
Female pores indistinct, in b, Spermathecal pores miuiite, just 
below c, or in cd. 

Septa 4/5 and 5/6 fused at their peripheral attachment ; 6/7- 
8/9 much thickened. Gizzards four, in xv-xviii or xvi-xix. 
Testis sacs large, on posterior face of 9/10, may extend back into 
xii ; funnel fused with wall of sac. Yas deferens very long, with 
numerous loops which are bunched together, one bunch projecting 
into ix, another into x. Prostates very large, sausage-shaped, 
pearly white, extending back through several segments ; vas 
passes back along it, fusing with it some little distance from its 
ental end \ terminal part of prostate narrower, more shining, 
duct-like, rather twisted. Ovarian chamber present; ovisacs 
large, extending back through several segments. SSperraatheca 
with broadly ovoid ampulla and coiled duct, which joins bifur- 
cation of atrial appendage ; glandular appendage in vii, large, 
bifid, each half compact and rounded, with a yellowish mammillated 
surface, the whole bound down to the ventral parietes and to 
septum 7/8 by areolar tissue ; the stalks of the two halves unite 
to form a common duet, which is not dilated. 

Distnhution, Parambikulam, Cochin State ; Anachardie and 
Neduvangad, Travancore; ? Ceylon. (Michaelsen doubts the 
statement that Perrier’s original specimen came from Ceylon.) 


a. var. minor Mich, 

1913. Mondif/aster desliayed var. mmor, Michaelsen, Mt. Mus. 

Hamburg, xxx, p. 78. 

Length 110 mm. ; maximum diameter 4 mm. Segments ca. 
200. Colour reddish grey with greenish iridescence, Prostomiiim 
prolobous. Setae very fine and very closely paired ; aa is about 
equal to he, Clitellum x-xiii, ring-shaped, but less distinct 
veiitrally in x and xiii. Male pores about midway between b 
and c, surrounded by small somewhat lighter areas. Five gizzards, 
the first small hut not rudimentary. Testis sacs may extend back 
as far as xiv, after the manner of Drawida ghatensis. Prostates 
extend two or three segments backwards, duct not sharply 
delimited, smooth, spirally curved, half the length of the whole ; 
glandular portion w’^avy in its course, chalky white, of glandular 
appearance, vas deferens entering its ental end. Ovisacs extend 
back to about xiv. 

Eemarhs, The atrial appendages appear to be essentially as in 
the type-form ; the setae, too, seem to be arranged similarly. 
The smaller size, the number of gizzards, and the smaller extent 
of the prostates -distinguish the two. , 
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h, var. gravelyi Steph. 

1915. Mo7iiligaster deshaijesi var. gravelyij Steplieiison, Mem, Incl. 
31 us. VI, p. 59. 

Length 130 mm. ; diameter 5 mm. Dorsal surface a bluish 
grev, ventral surface lighter than dorsal ; lateral regions thickened, 
lighter iti colour than either dorsal or ventral regions . Prostomium 
absent (or invisible). Aa = he approximately ; dd= i circumference 
ill middle of body. Nephridiopores in ah or cd, no regular alter- 
nation. Male pores about midway between b and c. 

Yas deferens enters prostate at its entai end. Prostate extends 
back to xiii, its surface presenting shallow depressions marking 
out ill-defined lobes. Atrial gland single, a short moderately 
stout duct being given olf from its under surface ; spermatbecal 
duct joins atrial gland on its upper border. 

Eemarhs. The distinguishing feature is the single character of 
the atrial gland. A specimen of the type-form which came under 
my examination showed a gland which was only indistinctly bifid, 
and so presented a transition to this variety. 

Distribution, Trichur, Cochin State. 

2. Moniligaster perrieri Mich, 

1907. jjemen, Michaelsen, Mt. Mus. Hamburg, xxiv, 

p. 146. 

1909. Moniligaster perrieri, Michaelseu, Mem. Ind. Mus. i,p. 150. 

1913. Mo^nUgader perrieri, Michaelsen, 3It. Mus. Hamburg, xxx, 
p. 78. 

Length 210 mm.; maximum diameter 5 inin. Segments ca, 
175, Colour bluish grey, darker dorsally than ventrally. Pro- 
stominm prolohous or indistinctly zygolobous. vSetce very small, 
very closely paired; aa=^hc\ fZrfeea. | circumference. Dorsal 
pores apparently absent. Nephridiopores in cd, Clitellum ring- 
shaped, occupying Jix-xiv (= 5|), less marked at the two ends. 
Male pores a little lateral from 6, in hexagonal depressions the 
inner borders of which touch the lines of 5. Pemale pores in ah, 
Spermathecal pores in cd. 

Septa 6/7-S/9 moderately strong; 9/10 attenuated, pushed 
back very far. Live gizzards in xvii-sxi; the fourth strongest, 
thenceforward diminishingly strong as far as the first, the fifth the 
weakest of all, almost rudimentary. Testis sacs large, ovoid, 
depending backwards. Yas deferens enormously long, presenting 
a bunch of long narrow loops pi’ojecting forwards into ix. Pros- 
tates confined to xi, glandular part twice as long as thick, bent, 
surface mammillated, vas enters entai end, which is directed for- 
wards ; duct from under surface, a little thinner than glandular 
part, about as long as thick, nacreous in appearance. Ovisacs 
very large, thick, extending backwards through a number of 
segments, it may be as far as xx. Spermatheca resembles that 
of the previous species in all principal points except that the 
muscular atrial chamber and its horns are here shorter and 
thicker, and not so distinctly tubular. 
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Distribatio)i, JvodaiLanal and Tiger Sliola, Palni Hills ; Poiunudi 
and Bonaccord, Travancore. In botl) the Travaiieore localities 
it was found in water. 


4. Genus DRAWIDA Mich. 

1895, Moniliifaster (part.), Beddard, Moiiog. p. 196. 

1900. Brawida^ Michaelsen, Tier, x, p. 114. 

J909. JDrmvida^ Michaelsen, Mem. Ind. Miis. i, pp. 117^ 137. 

1922. Brawida^ Stephenson, P. Z. S. pp. 141, 144. 

Clitellum including the whole or the greater part- of x-xiii. 
One pair of male pores in 10/11 ; female pores in 11/12 ; sperma- 
theeal pores iu 7/8. Two to eight gizzards at beginning of 
intestine. Last heart in ix. One pair of testes and funnels, 
enclosed within testis sacs whieli project from septum 9/10 into 
segment x or segments ix and x. Prostates of various form. 
Ovaries in xi ; tins segment may be reduced to a special ovarian 
chamber of characteristic form ; one pair of ovisacs projecting 
backwards from septum 11/12. Spermatheca^ with or without 
atrinm-like dilatation at ectal end, without stalked glands. 

Bistrihutio)i. Southern India, also Ceylon ; the Himalayas, 
especially the Eastern; Bengal; Burma; also rarely in Central 
India; the Andaman Islands. Outside India an endemic (?) 
species has been found in Borneo (131), and peregrine species 
have been found in the Caroline Islands, Sumatra, the Sunda 
Islands, the Philippine Islands, Japan, China, and the Bahamas. 

This is one of the large Indian genera ; only one species is 
known which does not occur in British India, — the one in Borneo. 
The genus presents many peculiarities. 

The external features of the living worms have not often been 
recorded, except by Bourne (28), who gives beautiful coloured 
figures of a number of his species. The colours are very various, 
but change in spirit, and are then less distinctive ; while some 
species are deeply pigmented, others are pale, almost or quite 
without pigment. 

The genus is remarkable in liaving, as a rule, no dorsal pores 
(v. Introduction, Bionomics, p. 34) ; D, hanvelli is an exception, 
and pores are found iu a vestigial condition in D. neimlensis and 
D, rosea. 

In a few species rings of minute jiapillifi have been noticed, 
which, when well marked, resemble the small projections which 
bear the setae in Perichaetine worms. They are visible only 
under a dissecting microscope, and occur most markedly in the 
anterior part of the body; they are also seen in the genus 
Moniligaster^ and I have suggested that tl^ey are probably sensory. 
They have not, however, been investigated histologically. 

There is sometimes to be seen a thickening of the lateral 
regions of the body (also found iu MoniUgasUr ) ; in these eases 
the body-wall seems to be slightly swollen along each side in 
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about the middle third o£ the halt* circumference, and the 
inter-segmental grooves are deeper as they pass over this tract. 

The setse are almost ahvavs very small and closely paired ; they 
may be absent in segment ii, or even further back, in either the 
lateral or ventral bundles, or both; even when present, those of 
the most anterior segments may be very difficult to see. It is 
possible that this condition of the setae, like the absence of dorsal 
pores, maybe related to a former aquatic habit ; seise of the usual 
type would be of little use in locomotion in water or mud, and the 
worm would have to depend on wriggling movements oniv. 
Penial and copulatory setm are never found. 

Genital markings are found comparatively rarely. 

Septa 5/0-8; 9 are nearly invariably thickened, sometimes to a 
remarkable degree ; occasionally the thickening begins with 0 7. 
The remainder are thin ; a few of the succeeding septa may be 
displaced somewhat backwards. 

The number of gizzards, and their position, are not constant 
within the various species;. a difference of one or two in the 
number, and of one or two segments in their position, is not 
uncommon. The smallest number of gizzards is two, the largest 
eight; three to five are tlie commonest numbers; they are 
specially far back in D. nilamhuremis (some segments on each side 
of the thirtieth). All the gizzards may not reach the same degree 
of thickening; those at the anterior end of the series maybe more 
feebly developed, and it is sometimes difficult to say where exactly 
the muscular development justifies the name of gizzard, the 
cesophagus becoming gradually more muscular over several 
segments. In some cases again the muscular thickening is 
continuous from segment to segment, and there is but little 
constriction at tlie septa; while in others the segmental 
thickenings are separated from each other by soft rings where the 
alimentary wall is unmodified and thin. There is no evidence 
that the peculiar development of the cesophagus is related to a 
harder nutriment — rather the reverse. 

The last heart is always in segment ix. 

The uephridia are meganephridia of a rather distinctive type, 
which I have described (98) in D. jajponica. They do not appear 
to be of importance from a systematic point of view, and^ the 
above reference will therefore be sufficient. 

Testes, male funnels, and developing sperm-moruljB are 
contained in special sacs connected with septum 9,10 — suspended 
on the septum and projecting backwards into segment x or more 
commonly forwards aucl backwards into both ix and x; in the 
latter case they may be more or less constricted by the septum. 
I have argued (98) that the sacs represent a segment, the anterior 
and posterior walls of which have fused together for the most 
part, only remaining separate at the position of the sacs. This 
receives confirmation from the condition of the ovarian segment, 
where we see a similar contraction going forward, though withoui 
having reached the same degree. 

Thus in some species there is nothing unusual about segment 
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xi, the ovarian segment. In other cases it is narrow from front 
to back, and the anterior and posterior walls meet above, where 
they are inserted together into the dorsal parietes. In still other 
species septa 10/11 and 11/12 fuse clorsally for some distance 
downwards, so that on opening the animal the contents of the 
segment, which may now^ be called the ovarian chamber, are not 
at first displayed, arid a segment appears to be missing. There 
are other peculiarities also in the cases of fully developed ovarian 
chamber, which I have described in the paper referred to above ; 
septa 10/11 and 11/12 fuse together above aiid at the sides of the 
cesophagus, which is thus excluded from the chamber; and both are 
missing below, so that segment x communicates directly with xii. 

The prostate is the terminal part of the male deferent apparatus. 
Its form varies considerably; it maybe an elongated cylinder, the 
thin vas deferens joining it at its eutal end or at some point in its 
extent ; or it may be a short c^dinder, with the vas deferens joining 
it at its ental or sometimes apparently at its ectal end ; or it may 
be reduced to a cushion-like circular or oval pad on the inner 
surface of the body-wall. Essentially it seems to be the thickened 
terminal pai't of the duct, the lumen widened and surrounded by 
a firm muscular coat, with a thick layer of large peritoneal cells on 
the surface ; the narrow vas deferens thus enters normally at the 
ental end. In certain cases the vas deferens, although appearing 
to join the prostate lower down, can be separated from it and 
shown to become continuous with it at its ental end ; in other 
cases this cannot be demonstrated by dissection, but sections 
show that in D,japonica the condition is the same, as doubtless 
it is in other species also. The cushion-like form is thus to he 
looked on as a secondary shortening of the primitive cylindrical 
form. 

The investment of peritoneal (“glandular”) cells varies; in 
some cases it appears as a number of pear-shaped aggregations, in 
others as a mammillated covering, while in others the peritoneum 
seems to have its more usual characters, and the muscular coat 
of the prostate appears with the characteristic shimmer. The 
glandular cells do not appear to communicate with the lumen of 
the prostate (Stephenson, 98). The presence or absence of these 
glandular cells has some systematic importance; thus Michaelsen 
(68) establishes a closely related group of forms (the pdlucMa 
group) of which a smooth muscular prostate is one of the 
characters. 

The spermatheeee have a characteristic form. They begin in an 
ovoid or pear-shaped ampulla, which is attached to the posterior 
face of septum 7/8 by a mesentery, usually within the arch of the 
nephrklium, and not far from the middle line ; from the lower 
end of the ampulla passes the duct, long, fine, and coiled, also 
attached by mesentery to the septum ; on reaching the ventro- 
lateral body-wall the duct ends in one of several ways : — either it 
may immediately pass to the exterior without undergoing any 



DR-UVIDA. 


127 


dilatation, or with only a slight dilatation which is concealed 
within the body-wall ; or its terminal part may be expanded, the 
expansion being larger or smaller, simple or bifid, — the expansion, 
being the continuation o£ the duct ; or from the somewhat dilated 
terminal part of the duct a diverticulum may arise, sometimes of 
considerable size, narrow and elongated or broad and sac-like. 
The whole of this terminal apparatus is contained in segment vii, 
except that one horn of the bifid atrium may be situated on the 
posterior side of the septum. 

Michaelsen (54) compares the several parts of this whole 
apparatus with the parts of thespermathecaeof the Megascolecidae. 
Ill the Megaseolecidae the spermatozoa are contained in the 
diverticula, the main pouch being apparently glandular in function^ 
the opposite is the case in the Moniligastridae. Still it does not 
seem possible to homologize the ampulla of the Moniligastridae 
with the diverticulum of the Megascolecidaj and vice vei'sa ; the 
invariable part of the Megascolecid apparatus is the main pouch, 
and so it is in the Moniligastridae; these are therefore homologous 
with each other, and with the simpler organs of the lower families. 
The diverticula of the Megaseolecidae and the atrial sacs or 
branched glands of the Moniligastridae (Dmmda and Ilonili^aster) 
have been evolved independently, and so are not to be considered 
as homologous. 

Eor the relationship of Bravoida to Moniligaster^ and the mode 
of derivation of the several genera of Moniligastrinae from the 
common ancestor, see Michaelsen (54), and Stephenson (98). 

In describing species of Brawida the important characters are 
the following: — Pigmentation; closeness of pairing of the setae 
and relative extent of the intersetal intervals ; the positions of the 
male, female, and spermathecal pores with reference to the setal 
lines; genital markings; number and position of gizzards; shape 
and position of testis sacs ; shape of prostate and condition of its 
surface; presence or absence of an ovarian chamber ; description 
of atrium — its size, and presence or absence of sac-like appendage. 


Key to ike Indian species of the genus Brawida. 


1. Two gizzards 2. 

More than two gizzards 7, 

2. Genital papillse present 3. 

Genital papillae absent o. 

3. Prostates two pairs scandens^ 

Prostates one pair 4. 

4. Spermathecal atrium small, pear-shaped . . B.japonka (part.). 

Spermathecal atrium absent B. modesta. 

6. Setal interval aa less than be B. travancorensis. 

Setal interval aa equal to or greater than be* 6. 

6. Atrium a bilobed -^ddening of end of sper- 
mathecal duct B. ?mnuta (part.). 

Atrium a simple ovoid sac, duct entering 
its octal end B. wiUsL 
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7. Spemiatlifcal atrium absent 

Spermathecal atrium presoiit 

8. Setal iiiter\ al mt equal to or greater than he. 

Setal iutiTval m less than be 

9. Speimatheeal pores in or near c? or ed . , . . 
Spermathecal pores between h {uid c, but 

nearer/' 

30. Dorsal poi’es present 

J)orsal pores absent 

13. Male pores nndwa\ betw'een b and c 

Male pores between h and <?, but nearer to h, 
Male pores between b and c, but nearer to c 
(just below o) 

12. Genital marlnng as a ridge on ix 

Ko genital ridge 

13. Non-pigmented 

Heavily pigmentea 

14. Setal interval act in middle of body equal to 

htdf be 

Setal interval art. in middle of body greater 
than half he 

15. Complete ovarian chamber ; indefinite 

genital pupilhe on segment x 

Complete oval ian chamber ; genital papilhe 

on segment ix 

Ovarian chamber incomplete or absejit; no 
genital papilke . 

16. Atrium bilobed 

Atrium not bilobed 

17. Testis sacs much elongated backwards . . 

Testis sacs with the usual relations 

18. Each prostate composed of t^vo linger- 

shaped structures side by side 

Each pu’ostatea single ovoid or par-shaped 
mab-H 

19. Male and spermathecal pores in ah 

Male pores between h and e, spermathocul 

pores in cr/ 

20. Setal interval aa greater than he 

Setal interval m not greater than, he 

21. Setal intervahu?. in middle of body equal to 

or greater than he. 

Setai interval cm less than be. 

22. Spermathecal atrium not separated of!' from 

end of spermathecal duct, of which it is a 

dilatation 

Atrium a sac or projection independent of 
ectal end of spermathecal duct 

23. Worm of large si5?e, over 500 mm. long . . 

Worm less than 250 mm. long 

24. Prostate elongated or teat-like, 

Prostate hemispherical, hemiovoidal, or 

cuboid . . . , ’ 

25. Ovarian chamber present 

No ovarian chamber 


8 

m 

9. 

J4. 

10 . 

IX fal'ir. 

1). 'barweilL 

11 . 

1). hanrelli var. 

imijerhtsa (part.). 
D. pellMcidu (part.), 12. 

JD. Jtrmpi (part.), 
var. steu'arfi. 

33. 

f, typica (part.), 
var. bourn ei. 

I). frkkrivi. 

15. 

1). harwelll var. 

mpertusa (part.). 
D, roiuuymm. 

I), pelliieida var. 

pallida (part.). 

17. 

21 . 

18. 

19. 

1) , mimrmpatana. 

2 ) . fjhatemk. 

i). mhmta (part.), 

D. rohmta, 20. 
var. lypneu* 
var. op/ndmdeci. 

22 . 

34. 


23. 

29. 

I), mlmnhunmm 

24. 

25. 

26. 

I), ekyam, 

JD. uniqua. 
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26. Surface of prostate soft and glandular 27. 

Surface of prostate smooth and muscular. . 28. 

27. No genital markings D. hempi (part.). 

Genital markings as seminal grooves lead- 
ing backwards from near male pores. ... J}. sulcata. 

Genital markings as oval thickenings on xi. B. Icanarensis (part.). 

28. Accessory glands in spermathecal region. . B. s/mnkarai. 

No accessory glands in spermathecal region. B. pelhicida 

f. typica (part.). 

29. Genital mar'kings present 30. 

Genital markings absent 31. 

30. Genital markings as discrete papillae .... B. japonioa (part. ). 
Genital markings as large transversely 

oval areas B. chalahuduma. 

31. Gizzards about eight B. clecow^'cyL 

Gizzards about three or four 32. 

32. Atrium small or moderate in size 33. 

Atrium a large or very large sac 48. 

33. Atrium teat- like; eld eq[ual to half circum- 

ference B. parambikulamana. 

Atrium small, pear-shaped ; dd greater 
than half circumference B. parmi. 

34. Atrium a dilatation of the end of the sper- 

mathecal duct 35. 

Atrium an independent sac 40. 

35. Prostates smooth 36. 

Prostates glandular 38. 

36. Length 500 mm. or more B. yrandis. 

Length less than 200 mm 37. 

37. Seminal grooves and ridges leading back- 

wards from male pores B. matthaii. 

No seminal grooves and ridges B. pellucida var, 

pallida (part.). 

38. Length about 500 mm B. naduratmnensis. 

Length less than 200 mm. 39. 

39. Ovarian chamber present ; male pores 

midway between b and c D. sappMvinaoides. 

No or incomplete ovarian chamber; male 

pores nearer c than b B. chlorim. 

No or incomplete ovarian chamber; male 
pores nearer b than c ; thickened patches 

on xi B. kanarensis (part.), 

40. Body flattened vertically; colour almost 

black B. brunnea. 

Shape and colour otherwise 41. 

41. Atrium sac-like or pea-r-sliaped 42. 

Atrium narrow and elongated, finger- or 

club-shaped 4f5, 

42. Setal interval dd equal to half circumference. 43. 

Setal interval dd greater than half circum- 
ference 44. 

43. Genital marking as a transverse oval area 

on X and xi B. annandalei. 

Genital markings, if present, as small 
papillae on vii, x, and xi B. 2mpillif€t\ 

44. Male and spermathecal pores in 5 B. ramnadana. 

K 
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Male pores midway between b and c, sper- 
inathecal pores just below e; no {genital 

papillcB on xi * 

]Male pores immediately outside h, spenna- 
tbecal pores between h and e; genital 
painllse on xi 

45. Length less than 50 nun 

Length 100 mm. or more 

46. No genital markings 

Genital papillse on vii 

47. Prostate smooth ; dd greater than half 

circumference 

Prostate glandular; dd greater than half 
circumference 

48. Prostates thickly tubular 

Prostates flattened from side to side .... 


Z). 7iepalen.sh. 


I), rosea. 

46. 

47. 

1), ajfmis. 

D. j(dpai{/urensi$. 

D. hodyarti. 

D. ranycmatiana^ 
D. barchardi. 

D. paradoxa. 


The preparation of the above key has presented difficulties ; 
and where the comparatively few cliaracters that have to be relied 
on do not chance to have been noted, or vary, or are described in 
ambiguous terms, it has been necessary to enter a species more 
than once in the key. Thus the number of gizzards is variable 
within a species; the relative extent of the intersetal intervals 
aa and be may perhaps vary according to the state of contraction 
of the body-wall at the time of fixation, or may be stated 
ambiguously ; e. g., aa equal to or sliglitly less tfjan be ” ; and, 
where all degrees exist, there is obviously room for difference of 
opinion in cases of very slight dilatation of the end of the sperma- 
thecal duct — does it exist, and should it be ranked as an atrium ? 
In D. gJiatmsis I found variations in the gizzards and sperma- 
thecal atrium which would have necessitated so many entries 
that here I have been compelled to take account only of Michael- 
sen’s original description. 

The genus was established by Michaelsen in 1903 (38), being 
separated off from Moniligaster ; a division had previously been 
suggested by Eosa (Ann. Mus. Genova, xxxvi, p. 507). The 
distinction is in the spermathecal atrium ; in the worms whicli 
retain the name MonlHgasUr this lias the form of a bifid muscular 
chamber, each horn of which bears a gland consisting of brjuiched 
tubes ; in Draivlda there are no glands, and tiie atrium may be 
bifid, simple, a mere swelling of the end of the duet, or absent 
altogether. “When first established, Michnelsen used Drawida as a 
feminine; and it so figures in his list of Indian worms in 1909(54); 
in 1910 (125) he thinks it is more correct to make it masculine, and 
in his second Indian list (68) the specific names are altered accord- 
ingly. I have retained it as a feminine in the present work. 

■A number of species were described by A. G. Bourne during 
the earlier years of his residence in India ; some of these were 
named, and a few characters noted, in a paper in 1886 (8), but 
the notes are in no sense a description of the worms. In a paper 
in 1894 (28) the descriptions are in certain cases somewhat 
amplified, but their baldness still leaves us wishing that the 
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author had been more generous. Beddarcl, when composing his 
Monograph of 1895, apparent!}^ had not this latter ])aper of 
Bourne’s before him ; at any rate lie does not recognize any of 
Bourne’s species as being sufficiently known for systematic 
purposes. Michaelseu (38) is more inclusive. 

Moniligaster ruher, though it appears in both of Bourne’s 
papers, is quite unrecognizable. Its lengtli is stated to be about 
100 min., the average diameter 3*5 mm., the maximum near the 
anterior end 5 mm. (from the figure): the body-wall is thin, the 
organs showing through ; from rhe figure the colour is brownish. 
The gizzards occupy segments xiii and xiv only. Found at Salem. 

Moniligaster papillatiis, mentioned in Bourne’s earlier paper, is 
characterized b)’^ the tubular projections bearing the male pores 
(this, however, is not of much value) ; the gizzards are in segments 
xvi-xx ; and it is said to be a much longer worm than any of the 
others mentioned in I lie same ]mper with the exception of 
M, grandis. In tlie second paper Bourne puts M, papillatus as a 
synonym of M. %iniqiia\ no justitication is offered for this — 
indeed, M. uniqm is stated to be a small weak-looking worm. 
Michaelsen (38) accepts Bourne’s identification ; 1 think 

papillatus may be eliminated from consideration altogether. 

M. naduvatamensis is one of Bourne’s species which is admitted 
by Michaelsen in the Tierreich (38), and figures in his list of 
Indian species in 1909 (54) ; it is, however, omitted from his 
list of 1910 (58), but I cannot discover which species he has 
united it with. There are only two other species of anything 
like its length (500 mm .) — nilctmhiremis and grandis i from 
nilamburens'is it is sufficiently distinct, and from grandis the 
glandular prostate should distinguish it; though Bourne remarks 
that it is very like il/. grandis, occurs along with it, but may be 
easily distinguished by its small pointed prostomium. 

A number of related groups of species can be distinguished. 
Thus Michaelsen (58) has subsumed D. lonrnei (with which 
B. pauli is identical) under B. pellmida as a variety, and holds 
i). grandis also to be related ; D, friderici, harwelli, and imiqiut 
may also belong to tlie same assemblage, and probably rotun- 
gana also. Of these harwelli is a w^anderer (Travancore, Burma, 
Philippine Islands, Caroline Islands, and the var. imperinsa at 
Bombay) j pellucida is found on the Mlgiris and in the Abor 
Country ; tmiqna and grandis occur in the Nilgiris, rotungana in the 
Abor Coimtry, and friderici and pellucida var. hournei in Ceylon. 

D, parva and are much alike, and in the same 

group perhaps sulcata and hanarensisj and possibly hurckardi, may 
be included. D. parva and sulcata are both from the Nilgiris, 
and paramlilculamana from Cochin not very far away ; but 
hanarensis comes from some distance (roughly 300 miles) to the 
noi'th, and hurcJiardi from the Andamans and Sumatra ; parva 
lias also been found in the Aru Islands. 

Z), cMorina and sapphirinaotdes are from the Nilgiris, and seem 
to resemble each other in most points. 

k2 
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Lastly there is a well- marked group of related species found at 
Eanganiati (Chittagong Hill Tracts) ; this consists of I), affmis, 
mncjainatiana^ Jiodgarti^ and ; jalimigwmms, also related, 

coinOvS from 340 miles to the north-west; the group has affinities 
with nepalensis^ also found at Raiiganiati, and in a,ddition at 
Katmandu, another 200 miles beyond Jalpaiguri ; and perhaps 
with imvancorensis from S. India. 

1. Drawida affinis Steph 

1917. Brawifla rfffinh, Stephensen, Rec. Ind. Mus. xiii, p. 368. 

Length 37 mm., maximum diameter 3 min. vSegments 115. 
Colour a medium grey. Prostomiiim small. Seta? closely paired ; 
aa==| or -i 6(? ; = circumference. Kepliridio pores in line 

with ccL Olitell'iim ? Male pores inconspicuous, in 6. Leinale 
pores? Sperinathecal pores perhaps slightly ventral to c. 

Septa 5/6--8/9 moderately thickened. Tliree gizzards, in xiii- 
XV. Testis sacs wholly in x, ovoid, Tas deferens narrov^, 
coiled, in x. Prostate tubnlai', of several closely applied coils or 
loops, rather shiny, narrowing progressively tou’ards ectal end ; 
joined by vas at a point ental to middle of its length. Ovarian 
ciiamber as in D,liodgarlL Ovisacs? Ampulla of spermaHieca 
approximately spherical ; atrium as in D» 7iod<jarti. 

Remavlcs, Only a single specimen was obtained ; the hinder 
end was regenerating. The worm belongs to the same group 
as hodgarti (elongated prostate, much elongated spermathecal 
atrium) ; a distinction is the relatively narrow interval between 
the ventral setal bundles. 

Bistrihutim. Bangamati, Chittagong Hill Tracts, Bengal. 

2. Drawida annandalei Steplu 

1913, Dmivida annanditleij Stephenson Spol, Zevl. viii, p. 201, 
pi. i, fig. 7. 



Pig. 47. — Drawida annandalei Steph. ; genital area. 

Length 35 min. ; maximum diameter If mm, Colour olive. 
Segments 137. Prostomiiim prolobous. Setas closely paired ; aa 
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less than he; dcl^h cii’cumference, Clitellum includes | o£ s 
and I of xiii (=3;|), not well marked. A genital area (text- 
dg, 47) over groove 10/11, darker in colour, transversely oval, 
extending from setic of x to those of xi ; within it a smaller 
oval area marked out by a slight ridge. Male pores in ah. 

Septa 5/6-8/9 much thickened. Three gizzards, in xii-xiv. 
Testis sacs projecting forwards and backwards from septum 9/10; 
vas deferens coiled, in ix and x, joins ental end of prostate, which 
is a vertical tube covered with a thick layer of glandular cells, 
the whole a short cylinder occupying the height of the segment, 
or directed forwards. Ovisacs extend backwards throiigli several 
segments (to xvi), and are dilated at their hinder ends. Ampulla 
of spermatheca a relatively small spherical sac ; atrium of moderate 
size, sac-like, narrowing and becoming tubular at its base, where it 
is joined by the spermathecal duct, 

Reynarlcs. The specimen was single, and being of small size was 
investigated by means of sections. The species presents some 
resemblance to D. ramnaclana. 

Distribution. Caveri River, Tanjore, 8. India (in the mud below 
the water). 

8. Drawida barwelli (Bedd.). 

1890. Moniligmter heddardii^ Rosa, Ann. Mus. Genova, (2) ix, 
p. 379, pi. xii, fig. 12. 

1896. Moniligaster harwelU, Beddard, Monog. p, 200. 

1900. Drawida hancelli, Michaelsen, Tier, x, p. 116. 

1910. Draioida hanoeliiy Michaelsen, Ahh. Ver, Hamburg, p. 61, 

1886. Moniligader hnnvelli^ Beddard, Ann. Mag. N. H. (5) xvii, 

p. 94, pi. ii, figs, 4-6. 

1887. Moniligaster harweUij Beddard, Zool. Anz. x, p. 678. 

1888. Moniligaster harwelli^ Beddard, Quart. J. Mic. Sci, xxix, 

p. 119, pi. xii, figs. 10-12. 

189L Moniligaster barwelli, Beddard, Tr, Roy. Soc. Edin. xxxvi, 
p. 2, pi. figs. 1-10. 

Length 30-38 mm. ; maximum diameter 2*5 mm. Segments 
ca. 115. Colour yellowish to greenish brown. Body somewhat 
flattened. Prostoininm without dorsal process, small ; segments 
i and ii short. Setse closely pamed, on ii are small. 

Dorsal pores present. Nepliridiopores in cd. Clitellum ilng- 
shaped, x-xiii ( = 4). Male pores between b and c. Eemale pores 
in h, Spermathecal pores in c. 

Septa 5/G~S/9 much thickened. Gizzards thi’ee or four, in 
xiii or xiv to xv or xvi. Testis sacs projecting forwards into ix 
or backwards into x ; prostates pear-shaped, Avith a thick glandular 
investment. Ovaries in segment xi, Avliich is very short ; egg- 
sacs absent (?). Spermathecse with pear-shaped ampulla, long 
duet, and no atrium. 

Dutrihution. Kernmaadi, at S. end of Vembanaad Lake, 
Travancore; Chiala, Padaung Dist,, Burma. Outside India it 
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has been obtained from dap I. (Carolines), From Lombok, and 
from Manila; there is a doubtful record from Flores. It is thus 
one of the peregrine species of the genus. 

a. var. impertusa Steph. 

1020. Dmwi'da hanveMi var. iuipoi'tmus^ Stephenson, Mem. Iml. 

Mus. vii, p. 200. 

Length ca. 45 mm. ; diameter 3*5 mm. Segments ca. 130. 
Colour a blotchy olive, darker dorsally. Prostomium small, 
proloboLis. Dorsal pores absent, indicated in some specimens as 
small pale dots, but no perforations. Setal interval aa rather less 
than dc, except at hinder end. Male pores bounded by very 
prominent anterior and posterior lips ; a pair of indefinite but 
fairly large wliitisli papiihe on tlie segment in front of the male 
pores. Four gizzards, in xiv-xvii. Prostates flat, sessile, almost 
circular. Ovarian cliamber present, aiinulnr; ovisacs present, 
extending back to xiii or xiv. Otherwise as for the typical form. 

Bistri b'ution, Bombay. 

4. Drawida bruniiea Stejdi, 

1915. Drawida hnmnecif Stephenson, JMem. Iml. Mus. vi, p. 151. 

Length 40 nun. ; maximum diameter 5 mm. Segments 120 ; 
body sliort and relatively very broad, dorso-venti*ally flattened. 
Colour almost black dorsally, slightly lighter ventrally. Prosto- 
mium not recognizable. Setm very small and very closely paired, 
not distinguishable in ii ; aa rather less than bc\ circutn- 

fereuce. Clitellum ? Male pores bordered by prominent lips, 
about midway between h' and c. Female pores apparently 
between h and o, but nearer 6. Spermatliecal ponis in cd. 

Septa 5/6~8/9 somewhat thickened. Three gizzards, in xiii- 
XV, the flrst less firm tlian the others. ^.Festis sacs large, 
projecting on both sides of 0/10, more into x, not constricted by 
tlm septum; vas joins prostate on inner side; prostate opaque 
white, ovoid, with short moderahdy thick stalk, sinuoth but no 
muscular shimmer. Ovarian chamber with its roof at the dor.sal 
parietes ; funnel extends upwards on each side of gut nearly t o 
niid-doivsal lino; ovisac in xii, ta]}ering towards its free ojkI. 
Spermathecal ampulla ovoid, atrium mammllhiry in shape, sessile 
on parietes, joined by the duct at its base. 

Ilemarh. Perhaps i-elated to D. travancoreum. 

Distribution, Parambikulam, Cochin vState. 

5. Drawida biirchardi Mich. 

1909, Drawida hurchardi, Michaelsen, Mem. Ind. Mus. i, p. 149. 

1902. Drawida hurchardi^ Micliaelsen, Mt. Mus. Hamburg, xix, 
p.7. 

Length 50 nmi. ; diameter 1 '4 mm, Segments ca. 180, Colour 
pure white. Prostomium proloboiis, very small, Setm small, 
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closely paired; on segment xx act^hc, d{^=:just over half the 
circumference. JN'ephridiopores in cd, Clitellum? Male pores 
on large eye-shaped papiliss lateral to nearer ah than ccL 
Temale pores perhaps in ah. Spermathecal poi’es in cd. 

Septa 5/6~8/9 uncommonly strongly thickened; 7/8--14/15 
dorsally displaced backwards, 13/14 most so (about half a segment). 
Three gizzards, in xv~xvii. Testis sacs project somewhat in front 
ot the septum, and extensively behind into x and xi ; funnel 
ventrally in testis sac, in x, fused with wall of sac. Yas uncom- 
monly long, forming a large coil on each side of the septum. 
Prostates thickly tubular, either with or without glandular 
covering. Apparently no ovarian chamber ; ovisacs long, irregu- 
larly bent. Spermathecal ampulla globular, its duct opening 
into the neck of a long slender pear-shaped atrial sac. 

Bistrihiition. Mt. Harriet, S. Andaman Island. Also outside 
India in Sumatra. 

6. Drawida chalakudiana Steph. 

1915, Drawida clialahxidiana^ Stephenson, Mem Ind. Mus. vi, 
p, 54, pL vii, fig. 7. 

Length 41 inin.; diameter 1*5 mm. Segments 135. Colour 
bluish grey, darker dorsally. Prostomiuui prolobous. Setae not 
very closely paired anteriorly ; aa =»&<?, circumference, 

Hephridiopores (? always) in cd. Clitellum ? Male pores in 5, 
female in (r, spermathecal in c, A transversely oval genital 
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Fig, 4S.— Drawida chalahidiana Sfceph. ; genital region, diagrammatic. A., an- 
terior genital area; 5., light margin of posterior area; c,, darker 
coloured interior of posterior area; d., a shallower part of groove 
10/11 ; e., median tubercle. 

marking (text-%. 48) in 10/11, extending from the setal zone of 
X to that of xi, and in a transverse direction occupying the 
whole ventral surface ; its margin white, tlie interior" darker ; 
included, in the area a semicircular raised patch on x, with its 
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base at the furrow. A less well-marked aud less extensive area, 
similar in shape, light in colour, thickened, bisected by 7/8. 

Septa 5/6"8/9 thickened, the first less than the rest. Three 
gizzards, in xiii-xv, not well marked. Testis sacs large, project- 
iiig more forwards into ix than backwards into x, not constricted 
by the septum. V'as enters prostate at middle of its lieight. 
Prostate a large rectangular block, taking up the whole length of 
the segment, attached to the parietes by a somewhat narrowed 
base, soft in texture. Ovarian chamber has the dorsal parietes 
for its roof ; ovisacs extend back to xvi, tubular, gradually 
narrowing behind. Spermathecal ampulla spherical, duct appar- 
ently joins atrium within the body-wall ; atrium cons|)icuous, 
sac-iike, cylindrical. 

Bistrlhution, Chalakudi, Cochin State. 

7. Drawida chlorina {A, G, Bourne). 

1894. MoniUgaster chlorina, Bourne, Quart. J. Mic. Sci. xxxvi, 
p. 364, pi. xxiii, %. 5. 

1900. Drawida chlorina, Micliaelsen, Tier, x, p. 119. 

Length 130 mm. ; diameter 3| mm. Segments 135, not 
aiumlated. Colour slightly pigmented, greenish when put in 
spirit. SetsB absent from ii ; circtimrcrence. 

Fephridiopores in ccL Male pores between h and c, nearer c. 
Pemale pores in ah. Spermathecal pores in cd. 

Septa 5/6-8/9 thickened. Four gizzards, in xiv-xvii. Testis 
sacs ovoid, with rather pointed ends. Prostates hemispherical, 
of glandular appearance. Ovaries not enclosed in an ovarian 
chamber. Spermathecac with pear-shaped or ovoid ampulla and 
small atrial dilatation at octal end. 

JDistrihution. Ootacamund, S, India. 

8. Drawida decourcyi Stqdi. 

1914. Drawida dmmrcyi, Stephenson, Pec. Tnd. 3Iiis. viii, p. 373. 

Length 100 mm. ; maximum diameter 8 imn. Segments 22B ; 
except the first four are biannulate as far as the middle of the 
body (vii and viii triannulate). Colour a dark bluish green 
dorsally, pale green elsewhere. Prostoraiuin invisible. Setin 
closely paired, beginning on ii ; aa=s6c, circumferenee. 

Clitellum? Male pores large curved slits with convexity back- 
wards and somewdiat inwards, their centre a little outside h, 
lying within a deep rectangular depression which includes more 
of X than of xi. Female pores in h (or between a jind h). 
Spermathecal pores below c, nearer c than h. 

Septa 4/5~8/9 thickened, especially dl6-Sjd. Eight gizzards, 
in xviii-xxv, wdth an additional rudimentary gizzard in xvii ; the 
oesophagus is muscular even in front of xvii, as far as xv. Testis 
sacs confined to x ; vas deferens a relatively immense closely- 
packed coil, larger than the testis sac, in ix and x. Prostate 
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oval, cusliion-Iike, sessile ; surface shining, muscular. Ovarian 
chamber present ; ovisacs irregularly bulged, extending back into 
xiv. Ampulla of spermatheca subspherical ; duct joins atrium at 
base of latter ; atrium an oval sac, partly in the body-wall, in 
length about equal to half that of the segment in which it lies. 

litmarlcs. The very large number of gizzards, and the immense 
vas deferens, are noteworthy features. 

Bistribution. Eotung and Eenging, Abor Country, E, Himalayas. 

9. Drawida elegans Rao. 

1921. Drawida elegans, Eao, Ann. Mag. N. H. (9), viii, p, 519 ; 

pi. XV, figs. 1 e, 2 c ; pi. xviii, fig. 10 d. 

1922, Drawida elegans, Stephenson, Ann. Mag. N. H. (9), ix, 

p. 133. 

Length 130 mm. ; maximum diameter 5 mm. Segments 206 ; 
viii-xviii hi- or triannular. Colour grey, non-pigmented. Pro- 
stomium retractile, prolobous. Ho dorsal pores. Nephridio- 
pores in line with lateral setae. Setae closely paired ; aa=5c, 
circumference. Clitellum? Male pores small, a little 
outside line of 5. Female pores minute, in 6. Spermathecal 
pores in line with c. 

Septa 5/6-8/9 exceptionally stout. Five gizzards, in xii-xvi, 
the fiirst rudimentary. Testis sacs depending into x ; vas 
deferens a very bulky coil in ix and x, enters prostate near ental 
end of latter. Prostates elongated, no separate stalk. Ovarian 
chamber present. Ovisacs in xii, hinder end bent forwards, 
narrower. Spermathecal atrium large, much larger than ampulla, 
shortly pear-shaped, narrower end on the body-wall ; duct enters 
its upper pole. 

Bistrihution, Bhagamandla, Coorg, S. India. 

10. Drawida fakir Oogn. 

1911. Drawida faldr, Cognetti, Ann. Mag. N. H. (8), vii, p. 495, 
pi. xiii, figs. 1-3. 

Length 85 mm. ; maximum diameter 3 mm. Segments 98. 
Colour a uniform lilac-grey. Prostomium prolobous. Setae 
closely paired ; dd = a little more than half the circum- 

ference. Dorsal pores not seen. Nepliridiopores in d, Clitellum ? 
Male tubercles a little lateral to 5, small, conical, contained in 
two small and not very deep pouches, like those of D. sidcata. 
Female pores in 6. Spermathecal pores a little lateral to h. 

Septa 6/7-8/9 somewhat thickened. Four gizzards, in xiii-xvi. 
Last heart in ix ; in x a pair of trunks arise, which are directed 
backwards, joining the subneural at the anterior face of septum 
11/12. Testis sacs project on both sides of 9/10, the anteseptal 
part again divided by a constriction, the postseptal part the 
larger. Yasa deferentia short and a little wavy. Prostates white, 
tubular, closely coiled, of equal thickness throughout, muscular at 
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the ectal end, joined by the vas at the ental end. Ovaries 
enclosed in a thin -walled perioesophageal capsule (=::ovarian 
chamber). Ovisacs cylindrical, in xii, folded on themselves. 
Ampulla of spermatheca globular, duct loosely coiled ; no 
musciilax' atrial chamber. 

Distrihution , Arumanallur, 45 km. S.E. of Trivandrum, S. India. 

11. Drawida friderici {Mich,y 

1S97. Monilit/aster friderici, Michaelsen, Mt. Mas. Hamburg, xiv, 
p. 169. 

1900. 2>rrt^^7n^rt/r^V/mc^, Micliaelsen, Tier, x, p. 115, 

1910. JDrmvida /Hfierioi^ Mtchaelseii, Abri. Ver. Hiuuburg, xix, 
p. 49. " 

1918. Drawida friderici, Michaelseii, Mt. Mas. Hamburg, xxx, 
p. 74. 

Length 1(>5 mm.; diameter 6-7 inni. 8egmeiitH ca. 370; 
secondary annulat ioii on vii-xiii, most marked on x-xii, u hcu'e the 
segments are triannulate or (xii) quadriannuliite, rrostoinium 
zygoloboiis. Posterior end tapering. Dorsal pores represented 
by pits on inner .surface of body-wall. closely paired; c and 

d much finer than a and a(tr= 2 ;^hc in middle and hinder parts 
of body, smaller in the anterior part, and in front of xi 
dd less than jj circumference in middle and hinder ])art.s of body. 
Nephridio pores in middle of body in ed. Clitellum ? Male pores 
just above h, on prominent papilke. Ifemale pores in ah (?). 
Spermathecal pores just below c. 

Septa 5/G--8/9 thickened; 9/ip-ll/12 displaced backwards 
dorsally. Three gizzards, in xiii-xv, the first feebly developed ; 
traces of thickening in xii. Testis sacs strongly constricted by 
the septum. Prostates thickly ovoid, . sessile, smooth. Ovarian 
chamber probably not present: ovisacs long, thin, tubular, 
reaching as far as xiv. 8permatheca with sac-shaped ampulla; 
no atrial dilatation. 

JlemurJcs, The distinction from tlie peUnddn group is 
principally in the setal relations; here aa : he^l : ti, and tht^ 
dorsal setao are coiivslilernbly smaller and closer togelher 
than in that group of forms (Michaelseii, 38). 

Dktrihutlou, Trincomali, K, Province, CVylon. 


12. Drawida ghatensis J/Vc7i. 

1910. Dratiida gJmtonm, Michaeisen, Ahh. Ver. Hamburg, xix, 
p. 52, pi. figs. 1, % 

1918. Drmvida r/hatensis, Michaelseii, Mt. Mils. Hamburg, xxx, 
P- 

1915. Drawida ghaiensis, Stephenson, Mem. Ind. Mus, vi, p. 49, 
pi. %'ii, fig. 6. 

Dimensions vary considerably ; length 80-195 mm. ; diameter 
2-7 mm. Segments 145-186. Colour grey-brown, with bluish- 
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green pigmentation dorsal! j at anterior end. Lateral regions in 
anterior part of animal appear thiclrened. Prostomium prolobous 
or zjgolobous. Setas fairly closely paired; aa slightly greater 
than he ; dd slightly greater than | circumference ; one or two of 
the anterior segments may lack setse, ventral or lateral or both. 
Nephridiopores usually in cd up to xv, behind xv in ab or cd, 
Clitellnin x~xiii, interrupted between the lines of setse a. Male 
pores about midway between h and c, Peinale pores in al>, 
Spermathecal poi'es just below c, the upper end touching the linec. 

Grizzards variable in number and position ; four, in xvi-xix or 
xix-xxii ; or six, in xiv-xix or xvi-xxi. Testis sacs situated far 
back, in extreme cases in xiii-xvi, taking up several segments, 
connected by a narrow neck with septum 9/10. Yas deferens 
winding or coiled, lying partly in the neck of the sac. Prostates 
ovoid or thickly pear-shaped, with investment of glandular cells. 
Ovarian chamber present; ovisacs reach back to xv or xvi. 
8permathecal ampulla thickly pear-shaped. Atrium variable ; — 
large, with bilobed cavity, duct entering atrium in the depression 
between the lobes ; or an upw'ardly -projecting papilla ; or ovoid 
and sessile on body- wall; or embedded in a recess in the body- 
wall and not projecting. 

Rmarlcs, A variable species, especially in regard to size, 
gizzards, and spermathecal atrium. 

Disinbution, Tenmalai, Maddathoray, and Kiilattiipuzlia at 
the foot of the western slopes of the Western 6hat.s, in 
Travancore; Kottayam, Ponmndi, Bonaceord, also in Travancore ; 
Kavalai, and on the Porest Tramway, in Cochin State. 

13. Drawida grandis (A, G, Bourne). 

1886. Moiiiligaster gmndis^ Bourne, P. Z. S. p. 671. 

1894. Moniligaster grandis, Bourne, Quart. J. Mic. Sci. xxxvi, 

p. 307, pis. xxii, xxiy,xxv fig. 27. xxvi figs. 31-34, 37-41, 
xxvii, xxviii. 

1895. Moniligaster grandis, Beddard, Monog. p. 198, 

1900. iJraimda gratidis, JMichaelseii, Tier, x, p. 117. 

1910. Dratoida <^randis, Michael sen, Abb. Ver. Hamburg, xix, 
p. 48. 

Length of a normally extended specimen 520 mm,, stretched 
out after bad preservation may be. 1080 mm. ; average diameter 
ca. 12 mm. Segments 260-480; anterior segments (iv-x) 
multinniuilar. Almost without pigment, in life a clear brown, 
Prostomium prolobous. Setse small, closely paired ; aa less than 
hc,dd=^ circumference; absent on ii, only the ventral present 
on iii. l^ephridiopores in cd, or (in iii-ix) above this level, 
Clitellum includes -| of x-xiii ( = 3|); saddle-shaped in front, 
in xiii ring-shaped. Male pores just above 5. Pemales pores 
in ah. Spermathecal pores just below c. 

Septa 5/6-8/9 much thickened; 9/10 and 10/11 displaced 
backwards (9/10 is attached normally ventrally). Five gizzards. 
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in xvii or xviii to xxi or xxii. Testis sacs oval, projecting into 
botli ix and x ; vas extremelv long, 9| inches when unravelled. 
Prostates cushion-like, circular, not glandular in apj)earance. 
Ovaries in an ovarian chamber : ovisacs tubular, extending into 
XV. Spermatbecal ampulla pear-shaped; a small atrial enlarge- 
ment of the duct, embedded in the bodj-wall. 

HemarJcs. Belongs to the pelhicida group (Miehaelsen,^ 58). 
Bourne remarks that before the rains this worm is only found 
deep down, and that in May he has made coolies dig as far down 
as 9-10 ft. before coming upon any worms; in June, after rain, 
they were found quite near the surface, or even crawling about 
on the ground. 

Distrihiition. Nadiivatam, Nilgiris : widely spread on the Nilgiris 
at elevations of from 5000-8000 ft. 

14. Drawida hodgarti Steph, 

1917. Draioida hodgarti^ Stephenson, Eec. Ind. Mus, xiii, p. 366, 
pi. xvi, fig . '% 

Length 113 mm.; maximum diameter 75 mm. Segments 164, 
Colour non-pigmented, a uniform grey. Prostomiuiu prolobous. 
Setse small and closely paired ; aa less than he ; dd more than 
I circumference. Nephridiopores in line with c. Clitellum? 
Slale pores with swollen anterior lip, their centre just outside 6. 
Pemale pores doubtfully in ah or h, Spermathecal pores just 
internal to c. 

Septa 5I6-S19 thickened. Pour gizzards, in xv-xviii ; a slight 
strengthening of the oesophagus in xiv. Testis sacs kidney-shaped, 
in X, projecting sometimes slightly into ix also. Prostates 
(text-fig, 49) small, tubular, with shining surface, slightly coiled, 



Big. 49 . — JDretwida hodgarii Steph.; prostate witli vas deferens on toring 
(the spirally coiled end is the octal). 


ental end slightly dilated; vas deferens joining anterior face of 
prostate. Ovarian chamW bounded by body-wall at)ove, but 
alimentary canal excluded ; ovisacs small, fingei'-shaped, confined 
to xii. Spermathecal ampulla small, roundly ovoid; atrium in vii. 
finger-like, joined by duct within the body-wall. 

Memarlcs, Eelated by form of atrium to jalpaiguren^is and 
travancoremis, 

BktHhutwn, Eangamati, Chittagong Hill Tracts, Bengal. 
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15. Drawida jalpaigurensis 

1916. JDraiinda jalpair/urensisf Stephenson, Eec. Ind. Mus. xii, 
p. 307, pi. XXX, figs. 4, 5. 

Length ca. mm.; diameter 2 mm. Segments 106. Colour 
dark grey, lighter at anterior end. Prostomium prolobous (?), 
relatively large; first segment very short, Setse small, very 
closely paired; aa less than Ig; circumference. Clitellum 

x-xiv (?). Male pores on prominent oval papillse, the long 
diameter transversely over groove 10/11 ; longitudinally the 
papillsB take up half the length of segments x and xi ; the pores 
between h and c, nearer to 6. Spermathecal pores between h and 
c, nearer to c. A pair of genital papillae anteriorly on vii, flat- 
topped and circular, their centres midway between h and c. 

Septa 5/6-8/9 considerably thickened. Pour gizzards, in xii-xv, 
that in xii smaller than the rest; gizzards separated from each 
other by thinner rings. Testis sacs projecting into x, large, 
subovoid, attached to the septum only by a narrow neck. Yas 
deferens comparatively short, wavy. Prostate (text-fig. 50) 




Fig. t^i.^-Dntwidajaipaiffiircnm Fig. 51 . — Drawida jcdpaigtinnsis Stepb.; 
Steph. ; prostate of left side. clingranimatic sketch to show relations 

of parts at ectal end of spermathecal 
apparatus ; atrium ; atrial sac ; 
f/., spermathecal duct ; ,s,septujn 7/8. 


vertically flattened, shape varies, margin lobulated. Ovarian 
chamber apparently not developed. Spermathecal ampulla large, 
ovoid ; atrium a simple projection on inner surface of body-wall, 
from which arises an upwardly- projecting stalked sac, of a much 
elongated ovoid shape, the stalk being half as thick and half as 
long as the sac proper (text-fig. 51). 

llemarhs. The atrium resembles that of D. travancorensis. 
The surface of the prostate seems to be glandular, though this is 
not stated in the original description. The species is described 
from a single specimen, in a bad state of preservation. 

Distribution. Jalpaiguri, at the base of the Eastern Himalayas. 
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16. Brawida japonica Mich.^ £. typica, 

1917. JDraicida japonica i. ti/picaj StepLensoiij Kee. Jncl. Mus. xiii, 
p. 366, pi. xvi, fig. i. 

1922. Dr aicida japonica^ Stephenson, P. Z. S. p. 119, pi. i, figs. 1-6. 


1892. Moniligader japmiims^ Michaelsen, Arch. f. Naturgescli. 
Iviii (1), p. 232. 

1892. Moniligaster bahamensis, Beddard, P. Z. S. p. 690, pi. xliv. 
1895. Moniligaster Japonmi-s-^-M. bahamensis^ Beddard, Monog. 

pp. 201,202. 

1900. Drawida japonica -j- D. bahamensis^ Michaelsen, Tier, x, 
pp. 115,* 118. 

1910. Drawida japonimSj Michaelsen, Mt, Mus. Hamburg, xxvii, 
p. 48. 

Length 28-60 mm. ; diameter 2-3 mm. Segments up to 142. 
Colour gre}'’ or greenish grey. Prostomiam small, prolobous. 
Setm closel}^ paired ; aa=^hc ; dd=:^ circumference ; seta? small or 
in part absent on ii, large on genital region. ISTephi'idiopores in 
three situations — not far from the mid-dorsal line, or in line 
with cd, or with ah, but no regular alternation. Clitelluin 



Pig. b%‘-I)ramda japonica Mich, ; genital region, showing papillue 
and male apertures ( cJ), 

inconspicuous. Male pores between 6 and c, nearer 3, on small 
tubercles. Spermathecal pores just below c. Genital papillm 
variable, but apparently always present in the sexual animals ; 
paired or unpaired, two, three, or four in number, on vii-ix and 
xii ; each a transversely oval patch, slightly raised, with a circular 
groove in the centre (text-fig. 52). 

^ Septa 5/6-8/9 thickened, especially 6/7 and 7/8. Two or three 
gizzards, large and spherical, except the first if there are three, 
which is smaller ; in xii and xiii, or xi-xiii. Testis sacs spheric-al' 
projecting mostly into x. Prostates thickly and shortly tubular' 
with glandular surface. Ovarian chamber present; ovisacs 
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thickly tubular, irregularly thickened and twisted, reaching to 
about xvi, Spermathecal ampulla pear-shaped, duct very long 
and thill, loosely coiled, altogether in viii ; atrium small, pear- 
shaped, projecting backwards in viii, joined below by the duct. 

Remarhs. Tlie first description of this species was incomplete, 
and Beddard, who shortly afterwards met with it, described his 
specimens as a diferent species. Michaelsen in 1910 subjected 
his original specimens to a re-examination, and having also a new 
batch of material before liim from China, was enabled to establish 
the identity of Beddard’s species with bis own. Up to this time 
the worm had been found in China, Japan, and the Bahamas, 
but not in India. I have lately found it in India, but far from 
the proper Dmwida region — viz. in the W. Himalayas. The 
worm is thus a wanderer of a pronounced type. 

The immature Drawida from Simla, said by Michaelsen (54) 
“probably, or rather doubtless” to belong to D. loillsi, should, 
I think, be referred to this species. 

I have recently (98) given a detailed account of the anatomy 
of the reproductive system and nephridia in this worm. 

DistribiUion. MuiTee and probably Simla, in the "W. Himalayas. 
Outside India has spread to China, Japan, and the Bahamas. 


17. Drawida kanarensis Steph. 

1917. Rrawida kanarensisf Stephenson, Rec. Ind. Mus. xiii, 
p. 364. 

Length 60-70 mm. ; maximum diameter 3*5 mm. Segments 
150-173. Colour pale grey, anterior end rather lighter. Prosto- 
mium small, pro- or zygolobous (?). Setm small, closely paired ; 
aa equal to or rather less the he; circumference. 

Clitellum saddle-shaped, x-xiii (=4), limits rather indefinite. 
Male pores external to 6, but nearer to h than c. Female pores 
in 5. Spermathecal pores just below c. A pair of oval thickened 
patches on xi, noD always present ; setae ah placed on the inner 
portion of the patch. 

Septa 5/6-8/9 thickened, especially the first three. Four 
gizzards, in xiii-xiv or xiv-xvii, the first or the last smaller than 
the others. Testis sacs with the longer part in x, not constricted ; 
terminal part of vas deferens rather thicker than the rest. 
Prostate of moderate size, hemiovoidal, sessile, surface soft and 
yellowish. No ovarian chamber; ovisacs large, ovoid, in xiv, 
connected by a neck with septum 11/12. Spermathecal ampulla 
large, irregular in shape ; atrium a cushion-like swelling partly 
embedded in the body-wall, several times as thick as the duct. 

Remarhs. Near D. parva ; the genital markings of this species 
(which are not always present) are the chief difference. 

Mstrihution. Castle Rock and Talewadi, N. Kanara Dist., 
Bombay Pres. 
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IS* Drawida kempi Ste 2 :ih. 

1914. Draivida kempi^ Steplienson, Bee. Ind. Mus. viii, p. 376. 

Length 75 mm. ; diameter 5 min. Segments 125. Colour light 
olive-green. Prostsomium small, proloboiis. Setfe closeli^ paired ; 

circumference; ventral pairs more approximated 
in posterior part of body. Male pores on small papillm, the 
centre of the papilla just within the line c ; each paihlla in a 
darker area, which is grooved at its anterior and posterior 
margins. Female pores in h, Spermathecal pores in c or cd. 

Septa 516-8/9 thickened, the last most so. Four gizzards, in 
xvi-xix; the first smallest; a thickened part of the oesophagus 
in XV (rudimentary gizzard). Testis sacs constricted by the 
septum, projecting equally forwards and backwards ; vas not much 
coiled. Prostate large, cuboid, with narrow attachment to body- 
wall, and glandular surface. Ovarian chamber pi*esent; ovisacs 
reach xiv or xv, a relatively narrow neck passes through xii and 
xiii, and the sacs swell out behind this. Spermathecal ampulla 
ovoid, duct much coiled, atrial dilatation small or absent. 

Remarks, The single specimen was found under a stone in 
water. The form seems to come near B. ■pellucida, of which it 
might, but for the statement as to the ovarian chamber (wiiich 
however is not very precise in the original), form a variety. 

Bistribution, Egar Stream, between Eotimg and lleiiging, Abor 
Country. 

19. Drawida matthaii Mich, 

1910. Drawida ^natthaiij Michaelsen, Abh. Yer. Hamburg, xix, 
p. 47. 

Length 110-160 mm.; diameter 2-5 mm. Segments 240-250. 
IJnpigmented, white to grey. Prostomium ? Setm fine, very 
closely paired ; anteriorly aa=^hc; in middle of body aa is barely 
|6c ; dd is about ^ circumference, perhaps a little more at the 
anterior end, a little less iu the middle of the body. Nephridio- 
pores in cd. Ciitellum x-xiii (=4); wanting ventrally in x 
and xi. Male pores just lateral to h, slit.*like, surrounded by 
large circular areolm ; from the hinder margin of each areola 
passes a ridge, convex outwards, ending just in front of 11/12 
somewhat lateral from the female pores ; a fine groove runs along 
the ridge. Female pores in h, Spermathecal pores small, 
eye-like, their centre just internal to c. 

Septa 5/6-8/9 much thickened. Three gizzardvS, in xiv-xvi (?), 
the first much smaller than the others. Testis sacs irregularly 
ovoid, hot constricted by the septum, the part in x I'ather the 
larger. Prostates spherical, flattened below, sessile, with a smooth 
surface. Ovarian chamber present; apparently no ovisacs. 
Spermathecal ampulla large, thickly pear-shaped ; duct very long, 
loosely coiled ; atrial swelling small, about double as thick as the 
duet, concealed entirely in the septum and body-wall. 
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Remarhs, A spermatic groove is present also in B. sulcata. In 
a subsequent paper (70) Michaelsen lays stress on a secondary 
ann Illation oF the segments on each side oF the male pores 
(x and xi); the annulation is only present on the ventral surface, 
and is better marked in B, sulcata than in the present species. 
The grooves seem to be merely transverse grooves in front of and 
behind the apertures, produced perhaps by muscular contraction. 

Bistribution, Calicut, on the Malabar Coast. 

20. Brawida minuta (A, G, Boimie), 

1886. Moniligaster minuUiSj Bourne, P. Z. S. p. 672, 

1894, Moniligaster minuta, Bourne, Quart. J. Mic. Sci. xxxvi, 

p. 372, pi. xxiii, fig. 12. 

1895. Moniligaster minutus, Beddard, Monog. p. 199. 

1900. Bratvida minuta, Michaelsen, Tier, x, p. 120. 

Length 47 mm.; diameter ]|mm. Segments 150. Strongly 
pigmented. The interval be scarcely greater than aa ; dd scarcely 
greater than | circumference ; setm present on segment ii. 
Sfephridiop’ores in cd, Male pores, female pores, and sperma- 
thecal pores in ah. 

Septa 5/6-8/9 very slightly thickened. Two or three gizzards, 
in xii to xiii or xiv. Testis sacs ovoid. Prostates hemispherical. 
No ovarian chamber ; ovisacs extend back at least to xv. Sper- 
mathecal ampulla ovoid ; atrium a bifid widening of the duct at 
its ectal end. 

Bistribution, Salem, Madras Pres. ; widely spread in the Madras 
Presidency at sea-level and up to about 6000 ft. 

21. Brawida modesta 

1921. Brawida modssta, Rao, Ann. Mag. ISh IT, (9), viii, p. 525, 

pi. XV, figs. ID, 2D. 

1922. Brawida modesta, Stephenson, Ann, Mag. N. H (9), ix, 

p. 134. 

Length 75 ram.; diameter 4mm. Segments ca, 207. Colour 
brown, Prostomium? Dorsal pores absent. Nephridiopores 
apparently in line with setae d. Set© closely paired ; aasszhc, dd= 

circumference or slightly more. Clitellum ? Male area resembl es 
that of B. somavarpatana ; male pores have prominent anterior 
and postei’ior lips, just outside the line of setae 5; transverse 
groove-like depressions before and behind the pores ; midventral 
regions of x and xi somewhat depressed. Pemale pores? Sper- 
niathecal pores slightly outside the line of setae 5; a slightly 
elevated transversely oval flat papilla in front of each sperma- 
thecal aperture. 

Septa S/G-S/Q thickened. Two gizzards, in xii and xiii. 
Testis sacs project into both ix and x. Prostates small, soft, 
transversely oval, sessile. Ovarian chamber apparently present ; 
ovisacs extend back into xiii. No visible spermatheeal atrium. 

Bistribution, Moornad, Coorg, S. India. 

Xi 
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22. Drawida naduvatameiisis (A. G, Bourne), 

1894. Moniligaster nadumtammsis, Bourne, Quart. J. Mic. Sci. 
xxxvi, p. 361. 

1900. Braioida nadiimtamensis^ Micliaelseu, Tier, x, p. 117. 

Length 500 mm. ; diameter 5 mm. Segments 400. Without 
pigment. Prostomium small, pointed. Setm closely paired; aa 
smaller than 6c; dd greater than | circumference. Nephridio- 
pores in cd, Male pores between h and c. 

Septa 5/6-8/9 moderately thickened. Three gizzards, in xv- 
xvii. Testis sacs slightly kidney-shaped. Prostates appear 
glandular. JSI'o ovarian chamber. Spermathecal ampulla pear- 
shaped to spherical ; atrium a small simple widening of the duct, 
embedded in the body -wall. 

Eemarlcs. On the specific distinctness of this worm cf, p. 131. 
Listrihution. Naduvatam, Nilgiris, S. India. 

23. Drawida nepalensis Mich, 

1907. Drawida mpcdmsis Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 146. 

1909. Drawida nepalensis, Michaelsen, Mem. Ind. Mus. i, p. ] 47, 
pi. xm, ig. 1. 

1917. Drawida nepalensis, Stephenson, Kec. Ind. Mus. xiii, p. 372, 
pi. xvi, Eg. 4. 

1922. Drawida nepalensis, Stephenson, Pec. Ind. Mus. xxiv, p. 430. 

Length 50-123 mm. ; diameter 3^-5 mm. Segments 149-175. 
Colour yellowish grey, non-pigmented. Prostomium prolobous. 
SetsB closely paired ; aa a little less than he ; dd a little more 
than I circumference. Dorsal pores absent, but represented by 
gaps in the muscular coat as seen from the inside of the body- 
wall; these occur as far forward as 4/5. Nephridiopores in c?. 



Pig. hZ,— Drawida nepalensis Mich. ; spermathecal atrium, 

Clitellum ring-shaped, x-xiii (=4). Male pores on prominent 
transverse oval papillae, midway between h and c. Female pores 
in I, Spermathecal pores just ventral from c. In some specimens 
genital markings present as broad transversely oval midventraJ 
cushions on vii and viii. 
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^ Septa 5 / 6 - 8/9 very strong, especially 5/6 and 6 / 7 . Pour 
gizzards, in xiv-xvii, or three in xv-xvii. Testis sacs projecting 
forwards and backwards, into both ix and x, or backwards only, 
into X 5 testis tuft-like, stalked ; vas deferens very long, coiled in 
scores of convolutions. Prostates long, tube-like, in a U-shaped 
loop, the vas entering the ental end. Ovarian chamber present; 
ovisacs extend back through some segments. Spermathecal 
ampulla irregularly pear-shaped; atrial chamber (text-fig, 53) 
large, sac-like, continued into a narrow^er undulating neck, which 
is joined by the end of the duct ; the atrial chamber marked 
by a fairly regular annulation, the epithelium markedly folded 
internally. 

Remarlcs. Michaelseii suspects the identity of this form with 
B, imiqiia ; c/'. remarks under the latter species. 

My specimens differed from Michaelsen’s principally in the 
relations of the testis sacs — projecting on both sides of Hie 
septum in Micbaelsen’s, backwards only in mine, on one side as 
far as the level of septum 15/16, — the conditiou indeed approxi- 
mated to that of B, (jhatensis. 

Bistrihiition, Gowchar, near Katmandu, Nepal Valley ; Eanga- 
mati, Chittagong Hill Tracts, Bengal ; Kierpur, Purneah Bist., 
Bihar ; Debra Dun, United Provinces. 


24. Drawida nilamburensis {A, G. Bourne). 

1894. Moniligaster mlamhirensis, Bourne, Quart. J. Mic, Sci 
xxxvi, p. 362. 

1900. Brawida nilamhuremis, Micliaelsen, Tier, x, p. 117. 

Length 750 mm. ; diameter ca. 7 mm. Segments 566 ; 
secondary annulation present. Slightly pigmented. Prostomium 
broad. Setae long, black ; aa slightly greater than he ; cld con- 
siderably greater than | circumference ; not very closely paired, 
ah=^ccl^\hc. Nephridiopores (all?) in ccL Male pores 
between h and c, nearer 6. Female pores in ab. Spermathecal 
pores in cd. 

Septa 5/6-8/9 much thickened. Five or six gizzards, in xxvii or 
xxviii-xxxiii or xxxiv. Testis sacs ovoid. Prostates not glandular 
in appearance. Ovarian chamber present. Spemathecal ampulla 
pear-shaped : atrium a dilatation of the end of the duct, small, 
embedded in the body- wall. 

Eemarlcs. A very distinct form, on account of its very large 
size, and the very posterior position of the gizzards. For the 
rest, it seems to approach the pellucida group. 

Distribution. Nilambur, S. India (near the sea-level). 
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25. Drawida papillifer Stej)h, 

1917. JDi^atuidcc pcipilliferj Stephenson, Ilec. Lnd. Mus. xiij, p, 3/0. 

Lengtli 70 mm. ; diameter 3| mm. Segments 148, Colour 
light grev, nou'-pigmented. Prostomium proloboiis (?).^ Setm 
closely paired; act rather less than he- circimifereiice. 

Nepbridiopores apparently in line with d, Clitelluin x-xiii ( = 4), 
hinder end indistinct. Male pores between b and c, rather nearer 
to c. Female pores? Spermathecal pores with centre just 
below e. A few slightly mai'ked darkish papillae, paired or single, 
on vii, X, and xi, above or below the lateral setse. 

Septa 5/6 and 6/7 much strengthened, 7/8 and 8/9 much less 
so. Three gizzards, in xv-xvii. Test is sacs rather irregular, and 
asymmetrical ; the larger part of the sac mny be either in front of 
or behind the septum. Prostate with glandular surface, elongat ed, 
bent with the angle directed forwards, the ental end the thicker, 
joined by vas deferens at the middle of its length. Ovarian 
chain her" bounded above by the body-wall; ovisacs large, asym- 
metrical, may reacli back to the level of 15/16. Spermathecal 
ampulla ovoid ; atrium relatively large, the upper part a thin- 
walled sac, the lower part duct-like. 

Eemarlcs, Belongs to the same group as Imlijarti. The atrium 
has here developed further, and the coiling of the prostate is less. 

Distribution, Eangamati, Chittagong Hill Tracts, Bengal. 

26. Drawida paradoxa, Eao, 

1921. Drawida paradoxa Eao, Ann. Mag. N, H, (9), viii, p. 528, 
pi. XT, figs. IE, 2E, 3c; pL xvi, figs. 4, 5; pi. xviii, 
figs, 10 hf 10 

1921. Draxmda pai'adoxa, Stephenson, Ann. Mag. N. H. (9), ix, 
p. 135. 

Length 90 mm.; average diameter 3 mm. Segments 152. 
Colour light grey, unpigmented. Prostomium prolobous, 'No 
dorsal pores. Setas small, closely paired ; aa = be in general, but 
in the region immediately behind the clitelluin = ^bc ; dd slightly 
less than ^ circumference. Clitelium ? Male pores small, in- 
conspicuous, just outside the line of h. Female pores ? Sperma- 
thecal pores small, in line with setae c. 

Septa 5/6-8/9 considerably thickened. Four gizzards, in xiii- 
xvi or xii-xv, the first smaDest, the last largest. Testis sacs 
depend into x. Tas deferens relatively a veiy large coil, in ix 
and X, runs some distance up prostate before becoming lost in it. 
Prostates large, flattened from side to side, glandular at edges, 
axial part more shiny ; ectal part of prostate a twisted mass, 
bound together by connective tissue and adherent to the ventral 
body- wall, pvarian chamber present ; ovisacs form small projec- 
tions into xii. Spermathecal atrium in vii, large, tongue-shaped, 
constricted a quarter or a third of its length from the body-u all, 
margins slightly lobed, duct joins its lower part. 

Distribution, Madapur, Coorg, S. India. 
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27. Drawida parambikxilamaiia Steplu 

1915. Draimda imnmhikulamana^ Stephenson, Mein. Ind. ^lus. vi, 
p. o;i 

Length 84 mni. ; diameter 3-5 mm. Segments 140. Colour a 
bluish grey, lighter ventrally and laterally. Body-wall appears 
thickened laterally, Prostoiuium ? Setse small and closely 
paired; act=5c, 5cZ=ca. | circumference. Nephridiopores are 
found both in ab and in ccZ, the majority however in ccl, 
Olitellum ? Male pores on minute papillae outside 5, but nearer 
h than c. Female pores in 6 (?). Spermathecal pores in c. 

Septa 5/6-8/9 considerably thickened. Three gizzai'cls, in xiii- 
XV, the first smaller than the others. Testis sacs projecting 
slightly or not at all into ix. Vas deferens extremely fine and 
tightly coiled, broader in its terminal portion where it joins the 
prostate. Prostate large, ovoid, attached by a broad base ; upper 
portion covered with glandular cells ; vas deferens joins its 
anterior margin. Ovarian chamber present, anterior and posterior 
walls inserted together into the dorsal parietes ; ovisacs small, 
tubular, narrower behind, turned forwards and completely con- 
tained within xii. Spermathecal ampulla broadly oval; atrium 
teat-like, of moderate size, with cavity of simple form. 

Eema)'hs, A single specimen only was available. The species 
maybe related to Bourne’s D,parva-^ tiie differences appear to 
be in bodily proportions, colour, and extent of the interval dc?; 
possibly also the testis sacs differ in shape ; Bourne does not 
mention ovisacs in his account. The distance between the places 
where this and Bourne’s worm respectively were found is not 
more than 80 miles ; but until the whole regioii has been 
thoroughly explored it must be dangerous to attempt identifi- 
cations with species so sketchil}'’ described as those of JBourne. 

Blstrihiition. Parambikulam, Cochin State, S. India. 


28. Drawida parva {A, G. Bourne), 

1804. MonUir/aster parons. Bourne, Quart. J, Mic. Sci. xxxvi, 
]>. 371, pi. xxiii, fig. 11. 

1900. Dmioida panm^ Micliaelseii, Tier. x,p. 118. 

1911, Dramida parvus, Michaelsen, Abh. Senckenb. Ges. xxxiii, 
p. 251. 

Length 75 mm.; diameter nearly 2 mm. (?). Segments 115. 
Slightly pigmented. Seta) absent in ii ; aa^^hc; tltl greater than 
i circumference. Nephridiopores in d, Male pores between 
h and c. Female pores in ah, Spermathecal pores in cd. 

Septa 5/6-8/9 thickened. Three or four gizzards, in xiv-xvi or 
xvii. Testis sacs slightly kidney- shaped. Prostates hemispherical, 
glandular in appearance. No ovarian chamber. Spermathecal 
ampulla ovoid ; atrium simple, rounded. 
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R&narlcs, Micbaelsen, in specimens which he identified with 
Bourne's species, but which came from outside India, found the 
spermathecal atrium small, muscular, of an inverted pear-shape, 
projecting into the body-cavity at the ectal end of the duct. 

There is a discrepancy in Bourne^s account*; the circumference 
is given as mm. ; but the dorsal gap between the setal bundles 
is If mm., the lateral gaps f, and the ventral gap also | mm, — 
L e., the total circumference is 5 mm. without allowing for the 
intervals between the setm of the several bundles, say, 5-5 mm. 
in all. I therefore estimate the diameter as nearly 2 mm. 

The worm is possibly identical with D. ;paramhilcidammia ; cf, 
what is said under the latter species. 

Distrihidioa, Ootacamund, S. India. Also in the Am Islands 
(near New Guinea). 


29. Brawida pellucida {A. G. Bourne) f. typica. 

1894. Jlomlu/aster pellucida, Bourne, Quart. J. Mic. Sci. xxx\'i, 
p. 863, pi. xxiii, %. 3, pi. xxv, fig. 30. 

1900. Brcmida pelludda, Slichaelsen, Tier, x, p. 118. 

1910. JJraivida pellucidus f. typica^ Michaelsen, Abli. Ver. Ham- 
burg, xix, p, 48, ' 

1914. Drawida pellucida^ Stephenson, Eec. Ind. Miis, viii, p. 368. 

Length 75-190 mm. ; diameter 3-5 mm. Segments 130-186, 
no secondary annulation. Without pigment; body-wall very 
transparetit. Contracts its anterior end in a bulbous fashion. 
Setm absent in ii ; aa^hc, or slightly greater ; circum- 

ference. Nephridiopores in ccL Male pores between h and c, 
nearer h. Pemale pores just above h. Spermathecal pores in or 
just below c. 

Septa 5/6-8/9 thickened. Pour or five gizzards, the first in xiv 
to xvii, the last in xvii to xxi. Testis sacs spherical or ovoid, 
mainly in x. Prostates as flattened hemispheres. No ovarian 
chamber; ovisacs present. Sper-mathecal ampulla spherical to 
oval ; atrium a small simple widening embedded in the body-u'all, 
or sometimes absent. 

Dhtrihution. Ootacamund and Nadiivatam, S, India; Upper 
Eotung, Abor Country. 

a, var. hournei {Mich,), 

1894. Mo7iiliga§ter sp., Bourne, Quart. J. Mic. Sci. xxxvi, p. 375, 
pi. xxiii, fig. 14. 

1897. Momliyaiier hournei-\-M, pauli, Michaelsen, Mt. Mus. 

Hamburg, xiv, pp. 167, 171. 

1898. Moniligasier hourneij Micbaelsen, Zool. Jahrb. Syst, xii, 

p. 144. 

1900. Bmimda hournei -f- D. Michaelsen, Tier, x, p. 116. 

1910. Ihrmida pellucidus var. hourneij Michaelsen, Abb. Ver. 
Hamburg, xix, p. 60. 
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Length 55-142 uim. ; diameter 2-4 mm. Segments 144-191. 
Colour bluish or brownish red, strongly pigmented. Prostomiuni 
prolobous, retractile, Setoe closely paired; aa^bc; dd rather 
more than ^ circumference. Nepbridiopores in cd. Clitelliiin 
ring-shaped, x-xiii (=4). Male pores just above b, Female 
pores in Spermathecal pores in or just below c. 

Septa 5/6-8/9 thickened, 9/10-14/15 displaced somewhat back- 
wards dorsally. Three to five gizzards, in some of the segments 
xii-xviii. Testis sacs almost spherical, or somewhat constricted 
by the septum and projecting into both ix and x. Prostates 
spherical, smooth. No ovarian chamber; ovisacs extend back 
to about XV. Spermathecal ampulla ovoid ; atrium absent. 

BemarJcs, In 1894 Bourne shortly described a number of species 
o£ Jloniligaster, and at the end of the paper mentions a single 
specimen from Kandy in Ceylon, but says that his notes are 
insufficient, and gives only a coloured drawing, with the infor- 
mation that the colour distinguishes it from all his other species, 
and that the gizzard is in segments xv-xviii. Micbaelsen, in 
1897, met with a form, probably from Peradeniya in Ceylon, 
wbieh he thouglit could be identified with the above, and which 
he named Jf. bournei ; in this paper he also described as a new 
species M. from Trincomali. 

The three forms, pelhcida^ bournei^ and paidi^ were kept 
separate in the Tierreich, and in Michaelsen’s first list of Indian 
species ( 54 ) in 1909. But in 1910 ( 58 ), in conseqTience of the 
examination of new material, he concluded that bournei and pmM 
were identical, and that both represented only a variety of 
pellucida. 

The sexual markings (grooves in front of and behind the male 
pores) in D,jpmdi are due to the clitellum being thinner in these 
places ; they are more marked the better developed the clitellum 
is, and are not real sexual markings. 

Distribution. Vakvalla, Bentota, Kaniya (in the last place 
amongst roots in damp ground near the outflow of a hot spring), 
Kandy, Colombo (Museum Gardens), Trincomali, — all in Ceylon. 

b. var. pallida Mich. 

1910. Brawida pelhtcidus var. pallida, Michaelsen, Abh. Ver. 

Hamburg, xix,p. 51, 

Length 100-125 mm,; average diameter 3-4 mm. Segments 
235-245, Pigmentation very faint, a slight bluish-green shimmer 
dorsally. Setal interval ««=|6c; dd about \ circumference. 
Three or four gizzards, the first (in a specimen where there were 
four) ill xiii. 

Distribution. Shencottah, E. side of W. Ghats, Travancore. 
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c. var, stewarti Bteph, 

1914. Bvawida pellucida var. steioarti^ Stephenson, Kec. Ind. Mus. 
viii, p. 369. 

Length 37-62 mm.; diameter 3^-4 mm. Segments ca. 165. 
CoioLir olive-green, varying in depth. Prostomium small, pro- 
lobous. Set^e of moderately large size, closely paired; aa^hc 
behind the genital region, but is greater than he in front of this ; 
del = 4 circumference. Male pores between h and (?, rather 
nearer'to 6, on papillje which are surrounded by a circular depres- 
sion. A transverse dumbbell-shaped ridge on segment ix just in 
front of groove 9/10. 

Pour gizzards, in xv-xviii or xvi-xix, the first smallest. Testis 
sacs pear-shaped, with the small end forwards, in ix, the rounded 
end in x. Ovisacs small, curved and sausage-shaped, contained 
wholly in xii. Spermathecal ampulla ovoid; no atrium. 

Bemarlcs. The chief distinguishing mark is the ridge on segment 
ix ; the other marks and irregularities in the region of the male 
pores have probably no significance. The shape of the testis sacs 
may also be distinctive, 

BistrihiUion, Eotung and Eenging, Abor Country, E. Himalayas. 

The above forms (except var. stewarti^ since described) are dis- 
cussed by Micbaelsen (58), and shown to form, along wdthD.pmwcZu*, 
a group to which D. friderid and J), harwdli are also related. 

30. Brawida ramnadana Mich. 

1907. Draxoida ramnadmia, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p, 145. 

1909. Draimda mmmdana^ Michaelsen, Mem. Ind. Mus. i, p. 146. 

Length 44-55 mm. ; maximum diameter l|-2 mm. Segments 
165. Colour iu dorsal and lateral regions anteriorly a bluish grey, 
for the rest yellowish grey. Prostomium prolobous. Setae minute, 
closely paired ; aa less than bc\ del greater than i circumference ; 
setae present on ii. Nephridiopores in cd. Olitellurn ring-shaped, 
x-xiii (= 4). Male poi’es in 6, on small eye-shaped papillse. 
Female pores in or near ah. Spermathecal pores in h. 

Septa 5/6-S/O tluckened. Three gizzards, in xii-xiv. Testis 
sacs large, somewhat constricted by the septum, the larger part of 
the sacs in x ; vas deferens enters front of prostate within the 
body-M^all. Prostates shortly tubular, stumplike, invested with a 
thick covering of gland cells. Ovarian chamber perhaps absent ; 
ovisacs extend backwards thi*ough several segments, constricted 
by the septai. Spermathecal ampulla large, pear-shaped ; atrium 
a small, simple sac, thickly pear-shaped ; spermathecal duct opens 
into basal part of atrial chamber. 

Bemarlcs. Seems to he nearly allied to B. japonicus. The 
original does not iiiehtion whether there is or is not an ovarian 
chamber, 

Bistrihution. Eamnacl, Madura List., S. India, on sandy coastal 
plains. 
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81. Drawida rangamatiana Ste2->7i. 

1917, Drmvida rmy/amatiana, Stephenson, Eec. Iiid. Miis. xiii, 
p. 3G9, pi. xvi, fig. 8. 

Leiigtli 137 rum. ; miiximum diameter 7*5 mm. Segments 237. 
Nori-pigmented, light grey in colour. Prostomium absent (?). 
Setm closely paired, small ; anteriorly aa = behind the genital 
region =1 6c, in the middle ot the body and posteriorly is less 
than I 6c; circumference. j^^ephridiopores in cd» Cli- 

teiluin ? Male pores between 6 and c, but nearer to c. Peinale 
pores between 6 and c, but nearer to 6. Spermathecal pores with 
their centre just below c. 

Septa 5/6~8/9 very stout. Pour gizzards, in xvi-xix. Last 
heart in viii; there are two commissures on each side in this 
segment. Testis sacs recall those of D. r/hatensis ; on one side (in 
the single specimen) in xii, on the other extending back into xiii, 



Fig, 64.— ram/amatiaua Steph. ; spermathecal atrium, 
seen by transparency under the low power. 

a neck passing forwards. Prostate closely curled, cylindrical, 
softish, not shiny, joined by vas deferens below its middle. 
Ovarian chamber present ; ovisacs small, finger-shaped, reaching 
back into xiii. Spermathecal ampulla small, globular; atrium 
(text-fig. 54) a long stalked appendage, erect, ental^ portion dilated 
in the form of a cone with a rounded tip ; duct joins atrium in 
body-wall. 

HemarJcs, The relationships are with tljie Imlgarti group. The 
last hearts appear to be characteristic, and the shape of the atrial 
appendage. 

Distribution, Eangamati, Chittdgong Hill Tracts, Bengal. 
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32. Drawida robiista (A, G, Bourne) f. typica. 

1886. Monilt(jaste7' rohustus, Bourne, B. Z, S. 1886, p. 672. 

1896. Moniligaster mdicvs^ Beiibani, Quart. J. Mic. Sci. xxxiv, 
p. 363, pi. sxxii, pi, xxxiii, iigs. 8^15. 

1894. 2Ioniliguster 7'obusta, Bourne, Quart. J. Mic. Sci. xxxvi, 

p. 366, pi. xiii, fig, 7. 

1895. MoniHijasttr robustus 4- M. indicits^ Beddard, Monog. 

pp. 198, 202. 

1900. Drmcida rohista typica 4- Z). rohusta indica^ Micliaelsen, 
Tier. X, pp. 119, 120. 

1916. Drawida robusta f. typica, Stephenson, Eec. Iiid. Mus. xii, 
p. 309. 

Length 136-200 mm.; dianietet 6 mm. Segments 150-160. 
Body depressed behind the anterior region, posterior end pointed. 
Colour bluish to greenish brown. Setse closely paired, very small ; 
aa greater than dd greater than | circumference. Nephridio- 
pores in cd, Male pores between h and c, nearer to c. Female 
pores in ah, Spermathecal pores in cd. 

Septa thickened, but not so much as in many other 

species. Four gizzards, in xii-xv or xiii-xvi. Testis sacs lai’ge, 
subovoid or nearly spherical, projecting backwards, or forwards and 
backwards. Prostates hemispherical, with glandular surface, may 
overhang towards the middle line. Ovarian chamber present; 
ovisacs small, tubular, confined to xii. Spermathecal ampulla 
pyriform to oval or nearly spherical ; atrium bilobed, large, one 
lobe projecting on each side of the septum. 

Remarks, I believe that there is no need to distinguish 
Benham’s M, indicus even as a separate variety, as Michaelsen 
does in the Tierreich. The only difiierences there brought forward 
are the length (137 as against about 200 mm,), a difference of one 
segment in the position of the gizzards, and the fact that the 
prostates do not overhang towards the middle line in var. inclica. 
Distribution, Widely spread on the Nilgiris, S. India. 


a, var. opMdioides (A, G, Bourne), 

1894. Mojiiliyctster ophidioides, Bourne, Quart. J. Mic, Sci. p. 365, 
pi. xxiii, fig. 6, pi. XXV, figs. 28-29. 

1900. DratcMa rohusta opMdioides, Michaelsen, Tier, x, p, 120. 

Length ca. 310 mm. ; diameter ca. 7 mm. Segments 200, no 
secondary annulation. Colour bluish to olive-green. Setal dis- 
tance aa scarcely less than 6c; dd more than | circumference. 
IS^epbridiopores mostly in cd, occasionally in ah, occasionally above 
ed. Three gizzards, in xiv-xvi. Prostates hemispherical, or even 
more prominent, not overhanging. 

Distrihution, Ootacamund and Coonoor, Nilgiris, S. India; in 
swamps and wet ground. 
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33. Drawida rosea Ste 2 )h. 

1922. Drawida rosen^ Stephenson. Eec. Ind, Mas. xxiv, p. 430. 

Length 102 mm. ; maximum diameter 3 mm. Segments 149. 
Colour grey, with a faint pinkish tinge dorsally, Prostomium 
prolobous. Yestiges of dorsal pores visible in the middle of the 
body. Nephridiopores in the line of the lateral setse. Setae 
closely paired; aa=fbe, circimiference. Male pox’es 

on transversely elongated papillae at the hinder border of x, 
immediately outside the line b; a pair of smaller and rounder 
papillae on the anterior part of xi, immediately behind the papillae 
of the male pores. Mid-ventral region between the four papillae 
depressed, and darker in colour. Peinale pores minute, in line 
with ah. Spermathecal pores conspicuous, between ah and cc?, 
nearer the latter, the upper eud of the pore reaching cd. 

Septa 5/6 -8/9 much thickened. Pour gizzards, in xiii-xvi. 
The greater part of the testis sacs in x, reaching to septum 10/11 ; 
the sacs slightly constricted at septum 9/10. Prostates elongated, 
cylindrical, bent, ental end rather thicker, no separate duct, 
surface soft and glandular, vas enters near ental end. jSTo ovarian 
chamber ; ovisacs extend back to 13/14. Atrium large, not much 
smaller than ampulla, a pear-shaped sac, the lower and narrower 
portion marked by a number of annular constrictions and pro- 
longed ectally into a tube leading to the exterior. 

BemarJcs. The species, which was described from a single 
specimen, is related to D. nepalensis and papillifer. 

Distribution. Cherrapunji, Assam. 

34. Drawida rotiingana Steph. 

1914. Drimida rotungana, Stephenson, Rec.Ind. Mus. viii,p. 372. 

Length 62 mm.; diameter 4 mm. Segments 187. Non- 
pigmented, whitish throughout, with a faint yellow tinge at the 
anterior end. Prostoini urn prolobous. Setse small, closely paired ; 
act slightly less than bc] c/c/= 4 circumference ; setce ah absent 
on X. Clitelliun indistinct. Male pores on small papillse, midway 
between h and c. Peinale pores just outside h. Spermathecal 
pores perhaps slightly internal to c. A pair of small genital 
papillae on ix, close to posterior border, in the line of setce h. 

Septum 4/5 thick, 5/6-8/9 extremely thick. Six gizzards, in 
xv-xx. Testis sacs large, compact, rectangular, consiricted by 
the septum. Vas deferens joins the body-wall just in front of 
and internal to prostate. Prostate hemispherical, sessile. Ovarian 
chamber present; ovisacs extend backwards into xiv, Sperina- 
thecal ampulla ovoid; no atrium. 

liemarhs. Perhaps related to the pelliwida group. The vas 
deferens can by dissection be traced to the inner side of the 
prostate, which it joins. 

Distribution. Rotung, Abor Country, E. Himalayas. 
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35. Drawida sappMrinaoides (A, G. Bourne). 

1886. MoniU(]ci&ter sapphirmaoides, Bourne, P. Z. S. 1886, p. 672,^ 

1894. ^lomligasier sapphirlnaoide.% Bourne, Quart. J. Mic. Sci. 

xxxvi, p. 360, pi. xxiii, lig. S, pi. xxvi, tigs. 35, 36. 

1895. Monilkiaster mpphirinaokles, Beddard, Monog. p. 198. 

1900. Bmwida sapphirimtoides^ IMichaelsen, Tier, x, p. 119. 

Length 125-175 mm.; diameter 54mm. Segments ca. 160. 
Colour bluish red. Setae eloseW paired; act less than 6c; dd 
almost equal to | circumference, l^epbridiopores in cd. Cli- 
tellum x-xiii (= 4). Male pores midway between 6 and c. 
Pemale pores in ah. Spermathecal pores in cd. 

Septa 6/7~8;9 very slightly thickened. Four or five gizzards, 
in xvii-xx or xxi. Testis sac ovoid. Prostates hemispherical, 
flattened, of glandular appearance. An ovarian chamber present. 
Atrium as a large undivided swelling at the end of the sperma- 
thecal duct. 

Remarks. This is another species that lives in a very damp 
habitat; the original find was ‘‘in immense numbers in somever^’^ 
wet black mud under turf,’’ Bourne refers to the variability of 
the species, and to the possibility of the existence of hybrids 
between this form and D. robitsta ; intermediate forms are found, 
and it is possible, therefore, that the present is only a variety of 
J). rohusia. 

Bistrihiition. Pykara Waterfalls, ca. 6000 ft. ; and widely spread 
on the IN'ilgiris, S. India. 

36. Drawida scandens Rao. 

1921. JDraieida scayidens.^ Eao, Ann. Mag. N. H. (9), viii, p. 515, 
pi. XV, figs. IB, 2B, 36; pi. xvii, fig. 9; pi. xviii, figs. 10c, 
10 c. 

1921. Drawida raui^ Stephenson, Rec. Ind. Mns. xxii, p. 755, 

pi. XXV iii, fig. 7. 

1922. Drawida sccmdens, Stephenson, Ann. Mag. N, II. (9), ix, 

p. 132. 

Length 38-45 mm.: diameter 14"1| mm. Segments ca. 144- 
161. Colour dark bluish grey, brown, or olive. Anterior end 
rather bulbous. Prostoiniiim prolobous. Setm closely paired, 
large and prominent, especially in tlie ventral bundles of iii-xii ; 
aa=hc, or in the anterior part of the body is ratlier greater; 
dds=ii circumference or rather more. Clitellum? Male pores 
two pairs, the anterior in 9/iO, rather outside the line of setm 6, 
on a median transverse somewhat dumbbell-shaped cushion, 
extending on each side to between the lines of 6 and c (this 
cushion may be represented by a pair of papillae) ; posterior male 
pores over the normal situation of gi'oove 10/11, just outside the 
line of setae 6, in the antero-lateral angles of a thickened median 
patch which occupies the ventral surface of xi, pushing forwards 
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groove 10/11 (text-fig. 55). Female pores perhaps iu 11/12 
between the lines ci and Sperniathecal pores in cih, 

8epta 6/7-8/9 considerably thickened, 5/6 tln'n, 9/10 and a few 
following also slightly thickened. Two gizzards, in xiii and xiv, 
or three, in xiii—xv. Testis sacs extending into ix and x. Pro- 
states two pairs, in ix and x, elongated, cylindrical or pear-shaped, 



Fig, ho.—I)rawiil<i> somidmu Bao ,* genital field. 

surface soft, minutely papillated. No ovarian chamber ; ovisacs 
may extend back to xv. Spermathecal atrium relatively large, 
ovoid and sac-like, duet entering near base. 

Jlmarlcs, This species is especially interesting on account of 
the well-developed second pair of prostates, which mark it out as 
perhaps the most primitive member of the genus, 

Dktnhution, Forests of Shimoga and Kadiir Dists., Mysore; 
Bhagamandla, Cooi’g, S. India. 


37. Brawida shunkarai Mklx. 

1913. JDrmvida schunharaL Michaelsen, Mt. Mus. Hamburfr, xxx, 
p. 74. 

Length 110 nun. ; diameter 3.7-5 mm. Segments ca. 200 ; 
secondary ahnulation on the posterior parts of each of segments 
vii-xi, Sets® very fine and closely paired, beginning in iii (?) ; 
a« = l.|5c anteriorly, iu middle and hinder parts of body; 
cld distinctly (anteriorly) or slightly (behind) greater than | cir- 
cumference. Male pores about midway between h and c, on thick 
papillm, which project from a transverse spindle-shaped slit on 
each side; segments ix and x swollen between the lines h and c. 
Female pores in ah (?). Spermathecal pores in cd, on small 
papillae. 

Septa thickened, the first moderately, the rest very 

much. Four gizzards, in xvii-xx. Testis sacs large, much con- 
stricted by the septum, projecting equally on each side; each 
portion of the sac concave inwards, nearly meeting its fellow 
above the gut. Ental portion of vas deferens is the thicker, and 
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wavy; it then becomes thinner, and closely coiled. Prostates 
hemispherical, smooth, and with muscular shimmer. Ovarian 
segment much narrow*ed by the approximation of the septa ; 
ovisacs thickly tubular, irregular, constricted at the septa, ex- 
tending back into xv. Spermathecal ampulla large, thickly pear- 
shaped; atrium small, almost concealed in the body-wall, receives 
the duct at its broad eutal pole. Accessory organs as two pairs 
of blind club-shaped tubes, in vii and viii, attached to the hinder 
septum of each segment, wavy, the ental end the thicker. 

Bemarlcs, Owing to the condition of the single specimen it 
could not be determined whether or not there was any connection 
between the accessory apparatus just mentioned and the sperma- 
thecal atrium ; if so, they would be atrial sacs. Por a somewhat 
similar accessory apparatus, cf, Ho^loclmtellcu 

Disinhution, Cape Comorin. 

38. Drawida somavarpatana Eao. 

1921. Draioida soynamrpatmia^ liao, Ann. Mag. N. H. (9), viii, 

p. 497 ; pi. XV, %s. 1 A, 2 A, 3 « ; pi. xvi, figs. 5 6, 6 « ; 

pi. xvii, figs. 7, 8, 10, 10 a, 10 i ; pi. xviii, hgs. 10/, lOy, 

10 / 

1922. Draioida somavarpataiiaj Stephenson, Ann. Mag. N. H. (9), 

ix, p. 131. 

Length 85 mm, ; diameter 4 mm. Segments 124. Colour 
brownish yellow. Prostomium small, retracted under segment i. 
No dorsal pores. Nephridiopores in line with lateral setae. 
Setae closely paired; aa=hc, dd^^ circumference. Clitellum 
apparently x-xiii (= 4). Male pores as puckered orifices with 
tumid lips, a little outside line of setse 6 ; a curved depression in 
front of and behind each, the concavities of the curves facing each 
other; xandxi depressed midventrally. Spermathecal pores in 
line with cd. 

Septa 5/6-8/9 slightly thickened. Three gizzards, in xvi -xviii, 
the last the largest. Testis sacs as in B, gliatenms^ extending 
back to xiv, in which segment the main portion of the sac lies. 
Prostates consist each of two finger-shaped structures, side by 
side, united below in a narrow neck, which again swells out 
somewhat at its termination, where it joins the parietes ; surface 
soft, friable. Ovarian chamber present; ovisacs extend back to 
xiv. Spermathecal atrium bifid, one horn in vii, the other in viii, 
the duet joining in the angle between the two. Strong transverse 
muscular bands on inner surface of body-wall in prostatic region. 

Bistrihutim, Somvarpet, Coorg. 

39. Drawida sulcata Mich. 

1907. Braioida mlcata, Miehaelsen, Mt Mus. Hamhurg, xxiv, 
p. IM, text-fig. 1. 

1909. Brawida sulccda, Miehaelsen, Mem. Ind. Mus. i, u, 141, 
pi. xiii, fig. 2. 
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Length 67-70 mm. ; diameter 3-3^ mm. Segments 150 ; 
X and xi with a very sharp transverse furrow ventrallj. Colour 
a dirty grey. Prostomium ? Setae very fine, very closely paired ; 
aa anteriorly distinctly larger than Ic, in rest of body about equal 
to 6c; del a little more than ^ circumference. Nephridiopores 
usually in cd, Clitellum x-xiii"(=4), ring-shaped in the hinder 
part. Male pores on very prominent papillae, midway between 
h and c. Pemale pores ? Spermathecal pores just ventral to c. 



Fig. 56. — Drawida mloata Mich. ; genital field. 

Seminal furrows beginning at 10/11, medial from a (thus un- 
connected with the male pores) ; at first converge slightly, and 
reach 11/12 near the middle line; then diverge, and die away at 
the middle of xii ; the furrows included in a darker smooth area ; 
probably not connected with the female pores (text-fig. 56). 

^ Septa 5/6 -8/9 very strong. Pive gizzards, in xv-xix, or perhaps 
xiv-xviii, the first two rather smaller. Testis sacs large, sharply 
incised by the septum, the portion in ix much shorter than that 
in X. Prostates hemispherical, shortly stalked, surface mammillated 
(“glandular”). Ovarian chamber absent; ovisacs extend back 
into xiii, much constricted by septum 12/13. Spermathecal 
ampulla pear-shaped ; atrium very small, simple, nearly hidden in 
body-wall. 

Bemarks, Except for the seminal grooves, the species is very 
like D. ^arva\ and it is to be remembered that Bourne bad a 
somewhat meagre scheme for the description of his species, and 
so might not have described actually existent grooves. Another 
worm that might possibly be identified with D. sulcaia is i). kanar-’ 
ensis; the locality oi 1). sulcata is within a few miles of that of 
D. parva, but D. kamrensis was found 300 miles away. 

Distribution, Coonoor, Nilgiris, S; India. 

40, Brawida travancorensis Mich, 

1910. Draxoida travancorensis^ Michaelsen, Abb. 'Vex* Hamburg# 
xix, p. 46. 

Length ca. 185 mm. ; diameter 3 mm. Segments 130. (Colour 
and prostomium no longer recognizable iu the specimens.) Setae 
closely paired, especially the lateral in the anterior part of the 
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body ; to |-5c, in the anterior part the first relation, in 

the middle of the body the second; cld rather greater than | cir- 
cumference. Clitellum saddle-shaped, interrupted between the 
lines a, including x-xiii (=4). Male pores comma-like slits, the 
broader end towards the middle line, about midway between /) 
and €. Spermathecal pores in c, 

Septa o/fi-S/O fairly strongly thickened. Two gizzards, 
apparently in xiii-xiv, the first rather smaller. Testis sacs pro- 
jecting into both ix and x, not markedly constricted. Prostates 
large, "regularly pear-shaped, smooth, no glandular investment. 
Ovarian chamber present ; ovisacs thick, short, extending back- 
wards through one or two segments. Spermathecal ampulla thickly 
pear-shaped ; atrium a fairly large, simple, slender club-shaped sac 
free in vii, the duct entering its ectal end. 

Bistrihution. Kotta 3 ^am, Travancore, S. India. 


41 . Drawida nni^iia (A. 6r. Bourne). 

1886. Moniligmter uniqims^ Bourne, P. Z. S. 1886, p. 671. 

1894. Moniligaster tmiqua^ Bourne, Quart. J. Mic. Sci, xxxri, 

p. 363, pi. xxiii, fig. 4. 

1895. Moniligmter uniqmtSj Beddard, Monog. p. 198. 

1900. Brmvida ttmqtue, Michaelsen, Tier, x, p. 118. 

Length 220 mm. ; diameter 5 mm. Segments 316, faint secon- 
dary aimulation. XJnpigmented. Setae present on ii ; aa practi- 
cally equal to he ; dd very slightly greater than | circumference. 
Nephridiopores in cd. Male pores between h and c, often on 
papilla-like evaginations. Female pores in ah. Spermathecal 
pores in cd. 

Septa 5/6-8/9 thickened. G-izzards four or five, the first in xv- 
xvii, the last in xix-xxi* Testis sacs lemon-sbaped. Prostates 
teat-like, turned backwards. No ovarian chamber. Spermathecal 
ampulla pear-shaped to ovoid ; duct with simple atrial widening 
at ectal end. 

Bemarks. Bourne in 1894 identified this species with his 
M. pa^illatiis ; the reason is not evident, as M. imiqtius is said to 
be a small weak-looking worm,” while M.jpapUlatus is a much 
longer worm than any of the other species, with the exception of 
if. grandis,” Michaelsen follows Bourne in identifying the two ; 
I think (c/. the Introduction to the present genus) that M, papil- 
latiis must be left out of consideration altogether, 

Michaelsen considers (58, p. 21) that B. nepedensis is probably 
identical with this species. I cannot agree here either ; B. nepa- 
hmis has an ovarian chamber, and the atrium is a large annulated 
sac. 

Bourne states that “this species and M.pellucida occur together 
and form, I believe, hybrids, — I have found so many specimens 
u ith an intermixture of character . . .” The two species are much 
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alike externally, except for the bulbous anterior end of D. pellu- 
cida (an effect of contraction) ; the teat-iike prostate of the 
present form seems to be the main difference. It might therefore 
be possible to unite this species with D. pellucida. 

Distribution, Ootacani iind and Ooonoor, in the Mlgiris. 

42, Drawida willsi Mich. 

1907, Drawida willsi, Michaelsen, Mt. Miis. Hamburg, xxiv, p. 145. 

1909. Drawida ivillsi, Michaelsen, Mem. Ind. Mus. i, p. 143. 

Length 55-60 mm.; maximum diameter 2*5 mm. Segments 
155-160. Colour variable, bluish grey or reildish grey. Pro- 
stomium prolobous, transversely oval in shape. Setae closely 
paired, especially the lateral ; aa=:hc, or anteriorly a little less ; 
dd rather more than | cifciimference. Nephridiopores in ed. 
Clitellum ring-shaped, x-xiii (=4). Male pores on transversely 
oval papillce in h ; in many specimens an additional pair of rudi- 
mentary male pores in a corresponding position in 9/10. Female 
pores in ah, Spermathecal pores in ah, inconspicuous. 

Septa 6/7-8/9 thickened, especially the first two; 9/10 and 
10/11 dislocated backwards dorsally. . Two gizzards, in xiv and 
XV. Testis sacs constricted by the septum, Prostates short 
thick tubes, somewhat bent or depressed, nearly disc-like, with 
thick covering of pear-shaped glands. A second pair of prostates, 
similar but smaller, in connection with the additional male pores. 
Ovarian chamber present ; ovisacs large, extending back through 
about six segments, constricted by the septa. Spermathecal 
ampulla ovoid ; atrium moderately large, simple, ovoid, almost 
unstalked ; duct enters ectal end of atrium. 

Eemarks. The presence of vestigial prostates points to the 
origin of the genus from a form which possessed two pairs of 
glands; such a genus is DesmogasUr, Compare the condition in 
D. scandem, where the second pair of prostates is quite well 
developed. ^ ‘ 

The special ovarian chamber mentioned by Michaelsen is, if it 
occurs as described by him, apparently something different from 
the usual ovarian chamber, which is the eleventh segment. Here 
the ovarian chamber is ‘^separated from the small 11th segment 
by a fine membrane, which connects septa 10/11 and 11/12.” 

The specimen referred to by Micluielsen as coming from the 
W. Himalayas was probably D.japonica, 

Distribution, Eilaspur, Central Provinces ; Hyderabad, Deccan. 
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Family MEGASCOLEOIDiE. 

1895, MefZ'ascolicidss + Eudrilidie, Beddard, Monog. pp. 357, 
573. 

1900. Megascolecidae, Michaelsen, Tier, x, p. 120. 

Setae simply pointed, sigmoid, four pairs per segment, or 
numerous; in the latter case forming rings which may be either 
closed, or broken dorsally and ventrallv ; the setae in the rings 
either arranged at fairly equal distances, or approximated in 
couples. Clitellum beginning with or in front of xv, with few 
exceptions including the whole of xv, Male pores one pair, 
usuall}’’ on xviii or xvii, exceptionally on xix.- Female pores one 
pair, often fused inidventrally, on xiv or immediately behind this. 
(Esophagus usually with one on several gizzards in front of the 
testis segments, rarely no gizzard. Two pairs testes and funnels 
in X and xi, or one pair in x or xi ; one or two pairs of prostates, 
rarely reduced to one only or altogether wanting. One pair of 
ovaries in xiii. 

Di&irihxitkn. Over the whole of the southern half of the globe, 
and the southern part of the Hemisphere ; apparently absent 
from and W. Asia, and from N. Europe and Arctic N. 
America; present as an introduced element of the fauna in 
Central and S. Europe, and occasionally in N. Africa; endemic, 
however, in the Nile countries. 

The Megascoiecidse, considerably the largest family of the 
Oligochasta, can be traced back to their evolutionary starting 
point, which is represented by worms of tlie genus JSfotiodrilus 
as defined by Michaeisen in the Tierreich, The ancestor of the 
family was characterized by the possession of two pairs of testes 
and funnels, not enclosed in testis sacs, in segments x and xi ; 
the vasa deferentia passed backwards to open by a pair of pores 
m segment xviii, probably in the setal zone; of two pairs of 
prostates, tubular in structure, contained in and opening on 
segments xvii and xix; of two pairs of spermathecse, opening in 
grooves 7/8 and 8/9 ; of four couples of setkj per segment ; and 
of a pair of mepnephridia per segment; there was a single 
gizzard in the region of segments v-vii. This may be called the 

original Acanthodriline ” condition, from the name of the genus 
(in which N&tipdrilus is now included) which comprehends forms 
having these characters. 

From ^this baaie the Megascolecid tree has branched oiit in a 
number of directions. The larger offshoots have a unity of their 
' 'own, their evolution follows a fairly definite course, and they 
constitiite^ell-defined subfamilies— the Megascolecinse,^ Octo- 
^haeiinaB, Biplocardiinm, etc. But after the separation of these 
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main branches there is left a group of forms, which we may best 
compare to the undergrowth around the base of the tree — short 
-sprouts from the base itself,* mostly taking different directions, 
and none of them growing very far. It is found most convenient to 
group all these together as another subfamily, the Acanthodrilmae, 
which thus has rather a different character from the rest. 

The Acanthodrilinse scarcely interest the Indian worker, since 
only one species of the subfamily, and that a welhknown wanderer, 
is known to occur. The chief subfamilies which will occupy his 
attention are the three already mentioned — the Megascolecinm, 
OctochsetinsB, and Diplocardiinse. 


Key to the Indian subfamilies of Megascolecidae. 


1. One pair of calciferous glands (often fused 

ventrally) in segment ix 

Calciferous glands not, or not only, in 

segment ix 

' :2. Two or three gizzards in front of the first . 

testis segment 

One gizzard, or none, in front of the first 

testis segment 

•3. Calciferous glands in 2 or 3 of the seg- 
ments x-xiii 

Calciferous glands behind the ovarian 

segment, or absent 

4. Spermathecal pores behind groove 8/9, 

often fused with the female pores 

Spermathecal pores at or in front of 8/9 . , 
■5. Vasa deferentia opening into the prostates 
(unless the prostates are absent) .... 
Vasa deferentia opening separately from 
the prostates, at most close besides them, 
or into the prostatic duct at its termina- 
tion 

♦6. Micronephridial 

Meganephridial 


OCNEUOnUILIN^. 

2 . 

3. 

4. 

Gen, Midzc/ioyaster(OcTO~ 
cmasTiN.®). 

DiPI/OOARDIIlSrJS. 

5. 

MsOASCOLKCINiE. 


6 . 

OcTOCBcasTiNiB (part.). 
Acanthodeilin;.®. 


Subfamily ACANTHODRILINiE. 

1900, Acanthodrilinss, Michaelsen, Tier, x, p. 122. 

1921. Acanthodrilinse, Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 58. 

Setae mostly eight per segment, seldom numerous and then 
approximated in couples within the ring. Clitellum beginning 
with or in front of xiv. Calciferous glands mostly absent, rarely 
present in segments vii-ix or in xiii. Male pores on xviii or xvii ; 
prostatic pores two pairs on xvii and xix, or one pair on xvii. 
Spermathecal pores in grooves 7/8 or 8/9 or both, rarely absent. 
One gizzard in front of the testis segment, rarely vestigial or 
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absent. Purely meganephrldiaL Prostates tubular, lumea of 
glandular portion lined by a non-glandular columnar epithelium ; 
vas deferens ending independently of the prostates or in a common 
pore, but at any rate not entering the gland. 

Distribution. Mostly in the S. Hemisphere, but introduced into 
other parts. Thus the only Indian representative is a world- 
wanderer,” 


1. Grenus MICBOSCOLEX Dosa, emend. Mich. 

189o. Microscolex (part.), Beddard, Monog. p. 459. 

1900. Microscolex -|- Notwclnlus (part.), Michaelseii, Tier, 
pp. 139, 128. 

1905. Microscolex (part.), Michaelseu, O. siidpolar-Exp. p. 21. 

1907. Microscolex^ Michaelsen, Fauna 8.W. Austral, p. 143. 

1909. Microscolex + Notiodrilus (part.), Benham, 0. Sub-antarctic 
Is. pp. 254, 269. 

1911. MicroscokXf Michaelsen, Zool. Jalirb. Syst. xxx, p, 528. 

Setae eight per segment. Isephridiopores in one longitudinal 
line on each side. Male pores on xviii or xvii. Two pairs 
prostatic pores on xvii and xix, or one pair on xvii. Sperma- 
thecal pores two pairs in 7/8 and 8/9, or one (or three ?) pairs, 
the last in 8/9. (Gizzard vestigial or absent (at most recognizable- 
as a sliglit thickening of the circular muscle of the tube in 
sections, scarcely thicker and narrower than the neighbouring 
parts of the oesophagus). Two pairs free testes and funnels in 
X and xi. 

The history of the various schemes of partition of this and 
related genera is given up to 1907 in Michaelsen (123) ; and further 
changes in the arrangenient and content of the several genera in 
Michaelsen, (127, 128, 129} ; qf. Benham also (115). It is an 
interesting history, but as the subfamily has so slight a relation 
to the Indian fauna it would hardly he justifiable to enter into an 
account of it here. 

Distiihution. In India only at Peshawar. Widely spread in 
the S. Hemispliere, circummundane ; has also been carried iijto- 
the N. Hemisphere. 

1, Microscolex phosphoreus {Ant, Dug.), 

1914, Microscolex phosplioreus, Stephenson, Rec. Ind. Mus. x,, 
p. 338. 

For the complete synonymy and distribution, up to 1907, see 

1907. Microscolex Michaelsen, Fauna S.\¥. Austral, 

p. 148. 

Length 10-50 mm. ; diameter 1-2 mm. TJnpigmented, in life 
phosphorescent. Segments 75-90. Prostomium epilobous 
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Ko dorsal pores. Nephridiopores intersegineiital, as far as iv in 

behind this immediately below c. Setae widely paired ; | — 

I aa r= i cd ; dd^2 he. Clitelium * ring-shaped, xiii-xvi 

(=4or5h Prosbatic pores on xvii just outside seta 6; vasa 
delerentia end at the same level as the prostatic j 3 ores, but just 
inside seta h. Other genital apertures in line with a\ sperma- 
thecal pores in 8/9. 

Septa 6/7-12/ 1 3 moderately thickened. Gizzard in v, vestigial. 
No typhlosole. Last heart in xii. Seminal vesicles two pairs, in 
xi and xii. Prostates small, extending over no more than one 
segment. Penial seise delicate and slender, slightly bowed, with 
scattered broad teeth apposed to shaft. Spermathecal ampulla 
pear-shaped; one or two short diverticula given oh: from the 
duct. 

liemavlcs. The relation of the prostatic pore to the opening of 
the vas deferens as given above was determined from a series of 
sections. The Indian specimens had two spermathecal diverticula 
instead of the more usual one. 

This is the only representative of the Acanthodrilinse in India. 

Bistributioyi. In India only found at Peshawar. Its original 
home is in S. America; it has been widely spread through 
artificial transfer, as \vell as in the S. Hemisphere by the drift 
across the 8. Atlantic and Indian Ocean. 


Subfamily MEGASCOLECINiB. 

1900. Megnscoleciuce, Michaelsen, Tier, x, p. 161. 

1907. Meg’iiscolecinss, Michaelsen, Fauna S.W. Austral, i, p, 149. 

1909. Megascolecinje, Michaelsen, Mem. Ind. Mus. i, p. 118. 

1910. Megascolecinse, JMichaelsen, Abh, Ver. Hamburg, xix, 

p. 21. 

1916. Megascolecinee, Michaelsen, Mjoberg’s Austral, Exp. p. 53. 

SetfB either eight per segment, or numerous, and then either in 
regular chains or approximated in couples. Clitelium beginning 
with or in front of xiv. Male pores on xviii. Spermathecal 
pores, if present, one to six pairs, in front of the testis segments. 
Usually one gizzard in front of the testis segments, sometimes two 
or three, exceptionally none. Mega- or mieronephridiah Two 
pairs testes and funnels in x and xi, or only one pair ; prostates 
tubular or branched, rarely absent ; vas deferens enters prostatic 
duct or gland. 

Dutribution (Charts II and III). The subfamily occurs 
throughout the w'hole of India, but in the N.W. and Central 
regions it is represented only by peregrine species. In general 
its home is the Australian and Indian regions, with the Malay 
Peninsula and Archipelago, the Philippines, China, Japan, and 
Polynesia ; a very few species are found in N. America. , Certain 
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widely wandering species are found in many parts of the world ; 
the littoral Pontodrilus is found on the coasts of all the wanner 
parts of the globe . 

Chabt II, 



The whole of the family Blegascolecidse is, as previously indi- 
cated, to be derived from an original form which has essentially 
the characters of the genus Pfotiodrilus as defined by Micbaelsen 
in theTierreieh volume of 1900 (for these characters v. mit, p, 162). 

The Megascolecinae, however, take their origin from a form 
which is one remove from this — Diplotrema, in which the anterior 
pair of prostates have disappeared and the posterior pair of 
prostatie pores have moved forwards to open Oh xviii near the 
apertures of the vasa deferentia. 
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In Flutellus, the first genus of the Megascolecinse, the prostatic 
pores have fused with the openings of the vasa deferentia on 
xviii so that there is but t>iie pair of pores; and this remains 


Ohakt IIL 



throughout the subfamily as its distinguishing character. In the 
remaining genera the changes are of three ciiief kinds — the sets& 
may take on the perichsetine arrangement, the four pairs multi- 
plying in number and bec<)ming spread out to form a more or less 
complete ring round each segment ; the nephridia may be broken 
up, with the substitution of a number, sometimes a very large * 
number, of small micronephridia for the single pair of mega- 
nephridia in each segment ; and the single central canal of the 
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prostate may branch, with the consequence that the organ is no 
longer tubular and cylindrical in form, but racemose. In a small 
group of genera there is a development of two or more gizzards, 
instead of the single gizzard of Flutellus. 

Phctelhis, then, has meganephridia, eight setae per segment 
arranged in four pairs (the lumbricine arrangement), and a pair 
of tubular prostates opening on segment xviii in common with 
the vasa deferentia. From Plutellus is derived Megcmolides^ in 
which the iiephridia are breaking up or have broken up ; this 
apparently does not always take place in the same way : in one 
group of forms there are three or four n’ephridia on each side of 
each segment, all about the same size, while in other cases there 
is one large one and a nutuber of quite small ones ; however, all 
stages of the process are united in this genus, so long as the 
prostates and seta& retain their original condition. The next 
stage is Notoscolexi the prostates now become branched; in a 
number of cases the branches of the central canal are so insig- 
nificant that they have no effect on the form of the gland, and 
can only be demonstrated in sections— the genus, however, is 
defined as including all forms in which there is any branching at 
all. Following this we come to Megasooha:^ where the setae take 
on the perichaetine arrangement; here again there are a number 
of intermediate stages ; in a number of species the anterior 
segments retain the lumbricine arrangement, and the increase in 
the number of setae takes place gradually as we move backwards ; 
in others the anterior segments show an increase too, but the 
paired arrangement still holds — ^there are six pairs, or eight pairs, 
instead of four ; and so on. The last genus along this line is 
Pheretima ; the essential characters are those of Megascolex\ but 
the gizzard is further back, the testes and male funnels are 
enclosed in testis sacs instead of being free in the segments (this 
, -occurs oecasioualiy in Megascolex), and on the whole the ring of 
setae is more closed up — has smaller gaps in the dorsal and 
ventral lines than is usual in Megascohx. 

But there are other lines starting from Plutellus, In the line 
Just considered the first change was the breaking up of the 
nephridia: in another line the multiplication of the seijo comes 
first. This change, occurring in the basal gteiius Plutellm, gives 
MporoobMay the geiieric characters of which are therefore 
tubular prostates, meganephridia, and perichsetiue setm. It is, 
of course, impossible to derive this form from any of the first 
line, since those all have micronephridia ; the megauephridial 
condition is the primitive one, and a meganephridial cannot be 
derived frtnn a micronephridial form. From DiporQchmta is 
derived Femnyx, in which the prostates have branched; this 
genus therefoi'e possesses meganephridia, perichsetine setss, and 
racemose prostates. As in the case of MegascoUdes and Mto- 
the transition between these twp genera is gradual, 
and in some cases the branching of the centred canal of the 
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j>rosfcate or its absence can only be determined by microscopic 
examination. 

In the third line which starts from PhiteUus the initial change 
is the modification of the prostates; WoodivarcUa, having thus 
racemose prostates, Ininbricine setae, and ineganepbridia, cannot 
be placed on either of the other lines, since in them either 
the setae or the nephridia are modified from the start. From 
Woodivai'dia is probably to be derived GomarodriUis, in which 
the nephridia in front of the clitellum, but only these, are broken 
up, the gizzard has become vestigial, and the originally paired 
spermathecal pores have fused in the middle line. 

The genus Spenceriella has the primitive form of prostate, but 
is micronephridial, and has the perielijetine arrangement of 
setsB ; it is probably to be derived from MegascoUdes by mul- 
tiplication of the setae. It conld, however, equally come from 
Diporoclmta by the breaking up of the nephridia. 

A group of small genera are characterized by the reduplication 
of the gizzard. Digaster and DkhjmogaBter i)ave two gizzards, 
and are distinguished from each other by the number and 
position of tlie spermathecse ; PermogasUr has three gizzards, 
situated anteriorly, as in the two former species. The condition 
of the other systems indicates that these are all to be derived from 
NotosGoleco* Plionogaster, in which there are several gizzards 
more posteriorly situated, at the beginning of the intestine, is to 
be considered as originating from Megascolex, 

Finally Pontodrihis is to be mentioned. The majority of 
species are littoral in habitat ; one is terrestrial, and one is limnic. 
It is derived directly from Plutellus; the gizzard has become 
Vestigial, and nephridia are absent from the first twelve or 
fourteen segments. 

The above relationships may be graphically expressed in the 
form of. a tree, as follows : — 


Plutellus 
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Ke^j to the Indian genera of Megascolecinse. 


1. Setse eight throughout the body 

Setae numerous (more than eight) at least in the 

middle and hinder parts of the body 

2. Megan ephridia alone present 

Micronephridia present with or without mega- 

nephridia 

3. Prostates tubular, with unbranched canal 

Prostates wdth branching canal system 

4. Gizzard well developed 

Gizzard small or vestigial 

6. Prostates tubular, with unbranched canal 

Prostates with branching canal system 

6. Spermathecal pores in a single median series . .. . 

Spermathecal pores paired 

7. Meganephridia alone present 

Micronephridia present, with or without mega- 
nephridia 

8. Prostates tubular with unbranched central canal . 

Prostates with branching canal system 

9. Prostates tubular, with unbranched central canal . 

Prostates with branching canal system 

10. Gizzard in segment v, vi, orvii 

Gizzard in viii 


2 . 


4. 

Woodwaubia., 
Plutelltjs. 
PONTODBILTJS. 
Me GASC GLIDES. 
6 . 

OoMABODBILUS, 

Notoscolex. 

8 . 

9. 

DiPOBOCHiBTA. 

PEllIONYX. 

Spencebiella. 

10 . 

Meoascolex. 

Pheeetima. 


1. Genus PLUTELLUS E. Terr. 

19C0. Flutdlus d- Fletcherodrilus, Michaelsen, Tier, x, pp. 103,. 

178, 

1907. Plntellus + Fletckerodrilus, Michaelsen, Fauna S.W., 

Austral, i, p. 159. . 

1909, Flutellm -f Fletcherodnlusy Michaelsen, Mem. Ind. Mus. i,, 

pp.118, 119,120. 

1910. rluielluSf Michaelsen, Abh. Yer. Hamburg, xix, p. 22. 

3916. Plutellvs, Michaelsen, Mjoberg’s Austral. Exp. p. 53 f£. 

Setse eight per segment. Male pores paired or single ; female 
pores mostly paired ; spermathecal pores end at groove 8/9 or on 
segment ix, a single pair or a series of two to five pairs or single- 
pores. One gizzard in the region of segments v-vii. Purely 
meganephridia]. Prostates tubular, with simple unbranched 
canal. 

( Chart II). Palni and Nilgxri Hills, and Cochin, 
S. India; Ceylon ; Darjiling Dist. and Abor Country, E. Hima- 
layas. Outside India in Australia, Tasmania, and IST. America. 

Michaelsen has included the genus under this 

heading, otherwise Ptutellus palniensis, with unpaired male pore, 
spermathecse, and spermathecal pores, would be a Fleichemdrilus. 
The morphological difference between a typical FluieUtts and a 

Fletcherodrilvs^’ is, of course, considerable ; but if the latter is 
retained as a separate genus it would be diphyletic — one species 
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having arisen iu Australia and another in India, from Phttellm 
in each case. The tendency to fusion of the male and sperma- 
thecal pores is seen also in Ferionyco^ and markedly in Comoro- 
drilus. The female pores seem to be fused in only one species 
of Flutelhis (P. halyi). 

The genus is a variable one ; developments seem to be starting 
in several directions. Thus in several species the giy.zard is 
becoming vestigial ; one species has testis sacs ; one has a number 
of vestigial spermatbecse ; in one the sperraathecje are reduced to 
one pair; in P. timidus and indicus spermathecal pores appear on 
viii (^. c., some distance from a furrow), and in aqnatiUs on viii 
and ix. 


Key to the Indian species of Plutellus. 

]. Spermatliecee and their pores unpaired 

Spermathecse and their pores paired 

2. Sperm athecaj more than two pairs, vestigial .... 

Spermathecse two pairs 

Spermathecse one pair 

S. Spermathecal pores on segment viii and in groove 

8/9 

Spermathecal pores in grooveia 7/8 and 8/9 

Spermathecal pores on segments viii and ix 

4. Penial setm present 

No penial setm 

5. Penial setm without ornamentation, spermathecal 

duct short 

Penial setse ornamented, spermathecal duct long 

and thin A . . 

.6, Olitellum saddle-shaped ; genital markings as 

papillse iu neighbourhood of male pores 

Olitellum ring-shaped ; genital markings a pair of 
longitudinal ridges on xviii-xx 

In addition to the above, nn indeterminable species has been 
recorded from Parambikulam, in Cochin State (Stephenson, Mem. 
Ind. Mus. vi, p. 61, 1915). 

1. Plutellus aborensis Sie 2 )h, 

1914. Plutellus aborenm^ Stephenson, Eec. Ind. Mus. viii, p. 884, 
pi. xxvi, ligs. 9, 10. 

Length 100 mm,; diameter relatively small, in front 3 mm., 
behind Hmm, Segments 385. Colour pale. Prostomium 
small, proiobous. Segment v. bianniilate, subsequent ones tri- 
annulate ; the secondary annulation lost towards the binder end. 
Dorsal pores from 9/1 d. Setse small and inconspicuous, difficult 
or impossible to see in front of xi; <35rt=4a&=l| ah^ 
I ho ; circumference ; setse a and h absent on xviii,. 

Olitellum? "Male pores on small papillae which occupy the iur* 
terval ab ; a brownish coloration around and internal to the 
papillae. Female pores? Spermathecal pores in 7/8 and 8/0, 
between rt and 7). 


P. pahiiensis. 

2 . 

P. sihhimensis. 

3 . 

P. tmidus. 

P. indicus^ 

4 . 

P. aquatilis. 

5 . 

6 . 

P. ahoriensis. 

P. smyhal&nsis, 
P. halyi. 

P. dtihariensis. 
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Septa 5/6-9/10 thickened. A sho^t gizzard, square in shape, 
in V. !No calciferous glands. Last heart in xiii. Testes and 
funnels free in x and xi. Seminal vesicles two pairs, in xi and 
xii, lobulated, rather compressed untero-posterioriy, attached to 
the anterior faces of 11/12 and 12/13. Prostate small though 
extending tbi^ough several segments, as far as xxi, coiled, tubular ; 
duct muscular and shining, forming a single rather elongated 



Pig. bl,—'Phiiellm ahorensu Stepli. ; 
spermatheca. 


loop in xviii, its ectal end thickened, Spermathecal ampulla 
a straight or bent cylinder lying obliquely on the body-wall; 
duct short, from under surface ; diverticulum finger- or club- 
shaped, joining the mesially situated end of ampulla (text-fig. 57). 
Penial setse (text-fig. 58) 0*88 mm. long, 11 ju broad, without orna- 
mentation, sharply pointed, with a gentle wavy curve at the distal 
end ; the rest of the shaft .straight. 

Bemarhs. The situation of the seminal vesicles seems peculiar — - 
one would have expected vesicles in xi and xii to be attached 
to the posterior faces of .sepia 10/11 and 11/12. 

Distribution, Polling, Abor Couniry, E. Himalayas. 


2. Hutellus aquatilis Steph, 

192L Flutellus aquatilis, Stephenson, Bee, Ind. Mus, xxii, p. 766, 
pi. xxxviii, fig. 8, 

Length 115 mm.; maximum diameter 2 mm. Segments 102. 
XJnpigmented. Prostomium small, proepiloboiis. Dorsal pores from 
8/9. Betas paired; in middle of body ; 

beliind genital region ^ aa = f 6(5=| cd ; in* front of genital 

region ah=a^aa=^ hc=^ 2 | ci rcumference in middle 

of body. Olitellum ? Male pores on. small papillss, between a and 5, 
papillse connected across middle line by a ridge. Eemale pores? 
Spermathecal pores rather outside 6, in seta! zones of viii and ix. 
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Septum 5/6 very thin, 6/7-13/14 all slightly thickened. Gizzard 
in . V ; ^ swelling of oesophagus with vascular striations in xii. 
Intestine begins in xv. Last heart in xii. Testes and funnels 
free in s and xi. Seminal vesicles in xi and xii, small, racemose, 
arranged as a transverse band across the hinder surface of the 


Fig. 69 .—Pluielkcs aqmtilis Steph. ; spertnatheea, » 

septa. Prostates relatively large; duct thin, twisted, much 
shorter than the gland, Spermathecal ampulla ovoidfcr of an 
inverted pear-shape; duet about as long as ampulla, stout, straight 
or rather twisted ; diverticulum single, tubular, as long as ampulla 
and duct together, with a few irregular swellings, the seminal 
chambers (text-fig. 59). ]N*o penial sefcse. 

Distribution, Below Kotagiri, Nilgins, S. India. 



3. Plutellus dubariensis Mich. 

1921. JPlutellus dubariensiSf Michaelsen, Mt. Mus, Hamburg, xxxviii,. 
p. 61, text-fig. 7. 

Length 78 mm. or less ; diameter 1-1^ mm. Segments ca. 143. 
Colour whitish, uripigmented. Prostomium proepilobous ca. 
Dorsal pores from 6/7 (? 5/6). Set® widely paired, the dorsal 
almost separated ; aa : ah : be icdidd^s 16: 10: 15x12: 12; in the 
most anterior segments ah and dd rather wider, Nephridio- 
pores in h, Clitelluni ring-shaped, ^'xiii-|xvii (=4). Male 
pores as elongated slits, somewhat converging behind, on xviii, 
nearly in the position of the (absent) setae 6, on the anterior ends- 
of longitudinal ridges, which can be followed back to segment xx,. 
somewhat converging; the area between the ridges depressed, 
sometimes almost sucker-like. Female pores inconspicuous, placed 
anteriorly on xiv in front of setae a, Spermathecal pores two 
pairs, in 7/8 and 8/9, in the line of setae 5. Yentral surface of 
segment viii glandular. 

Septa 6/7-10/11 thickened, 7/8-9/10 fairly strongly. Q-izzard 
large, cylindrical, in v. Ho calciferous glands. Ho typhlosole,. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles one pair, lobed, in xii. Prostates very long, irregularly 
twisted and undulating, pressed together, occupying xvii-x.x ; 
duct short, set oS. Spermathec^ in viii and ix ; ampulla narrower 
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ectally, passing into the short cylindrical duct ; diverticulutn 
small,' club-shaped, a quarter as long as the main pouch, entering 
^the ectal end of duct. iN'o penial setm. 

EemarJcs. Comes near P. imlims (Mich.). 

Distrihution, E. CauveiT, Dubari, Coorg. 


4. Plutellus halyi (Mich.). 

]898. Megascolides halyi^ Michaelsen, Zool. Jahrh. Syst. xii, p. 142. 

1900. Plidelltia halyi, Micbaelsen, Tier, x, p. 165. 

1916. Plutellus halyij Micbaelsen, Mjoberg’s Austral. Exp. p. 43. 

Maximum length 40 mm.; diameter 0*8-1 mm. Segments 75. 
‘Colour whitish to bluish grey, without pigment. Pros):omium 
'Cpilobous (?). Setae small, fairly widely paired; aa=2a6 = 5c= 
1.J ccl^^dd. Eirst dorsal pore at 7/8. Olitelliim saddle-shaped, 
from xifi or |xiii to xvii (==:4|-5); xviii may be glandular and 
thickened ventrally. Male pores just outside the hue on small 
papilla. Eemale pore single. Spermathecal pores two pairs, in 
line with 5, in 7/8 and 8/9. Oopulatory papillae in the neighbour- 
hood of the male pores, variable, one median on xviii, or one on 
the right side on xix. 

Septa all thin, 7/8-9/10 rather thicker than the rest. Gizzard 
in vi, fairly well developed ; no calciferous glands. Last hearts 
in xii. Testes and funnels two pairs, in x and xi, free. Seminal 
vesicles tw^o pairs, in ix and xii, each consisting of a few large 
lobes. Prostates long, extending back as far as xxii or even 
further; glandular part thick, closely wavy ; duct short, narrower, 
muscular. Spermathecal diverticulum thickly pear-shaped, some- 
what shorter than the duct, which it joins just below its middle; 
duct straight, thin, somewhat shorter than and well marked off 
from the ampulla, No penial setae. 

Pistridutmi. Colombo, the Museum Garden. 

.5. Plutellus indicus Mch. f. typica. 

* 

1907. Plutellus indicus, Micbaelsen, Mt. Mus. Hamburg, xxiv, 
p.148. 

1909. Pmellus indicus, Micbaelsen, Mem, Ind. Mus. i, p. 153. 

1916, PltdeUm indicus, Micbaelsen, Mjoberg’s Austral. Exp. p. 43. 

Length 60-110 mm.; maximum diameter 2J-3 mm* Segments 
•^a. 160. Colour uniform grey or brownish grey. Prostomium 
indistinctly epilobous to tanylobous. Setae widely paired ; in front 
of the elitellar region au=| 5c=cd ; just behind the clitellar 
region the pairs are narrower; towards hinder end the pairs 
become wider, finally almost equalling 5c; dd is less than | 
•circumference, a little less in the anterior part, much less in the 
hinder part, Eirst dorsM pore in 12/13 (or ? more anteriorly). 
<)litellum? Male pores on large transversely oval papillse which 
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■comprise a space equal to ah and extend outwards beyond the line 
9 papiilsB connected by a ridge and surrounded by a common 
dumbbell-shaped \yall. Female pores in front oP and slightly , 
medial to a, bpermatliecal pores two pairs, those of each side 
approximated to each other, in line with a or between a and h, one 
pair in 8/9 and one in the setal zone of viii. JN^o copulatory 
•organs. ^ 

Septa 6/7-12/13 somewhat thickened, especially the middle 
-ones. A large gizzard in vi (? v) ; oesophagus in xii-xvii inoniliforni, 
vascular and lamella ted intermilly.; no calciferous glands. No 
typhlosole. Nephridia relatively small. Male funnels free in x 
»and XI. Two pairs seminal vesicles, in ix and xii, lobulated, the 
posterior pair the larger. Prostates with glandular portion, long 



Pig. 60 . — JPhitellus indices Mich, var, silveBtris ; spermatkeca 
made transparent by acetic acid ; X 26. 


«,nd faitly thick, coiled; duet short and thin, almost straight. 
Spcrraatbecal ampulla oval or thickly tubular ; duct not sharply 
set off, about as long and half as thick as ampulla, narrowing 
rapidly towards its ectal end; below the middle of the duct a 
shortly tubular, straight or bent diverticulum enters, about as long 
as the duct or somewhat longer, with simple seminal chamber 
•(text-fig. 60). No penial setae. 

Distribution. Kodaikanal, Palni Hills, S. India. 


•a. var. silvestris Mich. . 

1907. Flutellus indicus var. sil^strisj Michaelsen, Mt. Mus. 

Hamburg, xxiv, p. 149, ^ 

1909, FluteUus indiam var. silvestris, Michaelsen, Mem. Ind. Mus. 
i, p. 155, pL xiii, fig. 9. 

Median ventral and dorsal distances less than in the t 
anteriorly ah = ^ aa; at the hinder end aa=l| 5c, and dd=:2cd 
(in f. typica dd at binder end s?=3| cd). Spermathecal pores of the 
anterior pair just in front of groove 8/9, almost fused with those 
of the hinder pair. 

Distribution. Tiger Shola^ near Kodaikanal, S. India. 
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6. Plutellus palniensis Mklu 

1907. IHutelhis imlnienm, Michaelseii, Mt. Mus. Hamburg, xxiv,. 

p. 149, text-lig. 3. 

1909. Flutellus palniensis, Miebaelseu, Mem. Ind. Mus. i, p. 157, 

pi. xiii, tig. 7, text“fi^. 11. 

1910. Plutelhis palmensisj Michaelsen, Mjbberg’s Austral. Exp, 

p. 42. 

Length 70-125 mm, ; diameter 2-4 mm. Segments 240-260. 
Colour yellowish white or light grey. "Body very slender. Pro- 
stomium epilobous hinder end tapering backwards. Segments 
o£ anterior part of body, except the first two, with 2-5 secondary 
annuli, Set^e rather small; in general c^^=2«5=|6c = |-a«; 
in anterior part of body ah is wider, be and act narrower, act 
especially so on the clitellum and just in front of it; ddz=ca. 
^ circumference ; at the hinder eftid the set?e cl are somewhat 
irregular, Hoi’sal pores visible only behind clitellum. Clitellum 
indistinctly saddle-shaped, xii-xix ( = 8). Male pore single, on a 
small median papilla, which is surrounded, or bordered in front 
and behind, by a rather thick wall. Peinale pores in the place of 
the missing setae a of xiv, on a common oval cushion. Sper- 
mathecal pores unpaired, midveutrally in 7/8 and 8/9. Copulatory 
cushions unpaired, niidventrad, on the anterior parts of viii and ix' 
just behind the spenuathecal pores ; sometimes an additional one 
similarly placed behind the male pore, on xix, rather more 
indistinct. 

Septa 6/7-12/13 thickened, especially 8/9-11/12. A fairly 
large cylindrical gizzard in vi (or v?); two pairs of lateral 
swellings of the oesophagus in xiv and xv, not set ofi, internally 
with longitudinal lamellae. No typhlosole. One pair of testes- 
and funnels free in xi. One pair of grape-like seminal vesicles in 
xii. Prostates paired, with fairly thick and long glandular 



Pig, Micb, ; spemmthoca made 

transparent by acetic acid ; X 10. 

portion, ani short, narrow and almost straight duct; the ducts 
enter the body-wall in the position, of a, and join in the body -walk 
Spermathecse unpaired, on the left side, with exit underneath the 
nerve cord; ampulla sac-like; duct sharply set ofi, about one-third 
as long and broad as ampulla ; two diverticula, opening near ectal 
end of duct, short, with narrow stalk, one diverticulum simple and 



PLUTBLLirS. 


177 


almost spherical, the other broader with two or three seminal 
chambers incompletely separated (text-fig. 61). Penial setse 
apparently absent. 

Eemarlcs, Por the unpaired male pores and spermathecal pores, 
and unpaired sperm athecae, see the introduction to the genus. 

BistTihution. Tiger Shola, near Kodaikanal, S. India. 


7. Plutellus sikkimensis Mich. 

1907. Plutellus sikkimensis, Micliaelsen, Mt. Mus. Hamburg, xxiv, 
p. 147, text-fig. 2. 

1909. Plutellus sikkimensis, Michaelsen, Mem. Ind. Mus. i, p. 155, 
pi. xiii, fig. 8, text-fig. 10. 

1916. Plutelhis sikkimensis, Michaelsen, Mjoberg’s Austral. Exp. 
p. 43. 

Length 42 mm.; diameter |-1| mm. Segments 90. Colour 
pale, without pigmentation. Prostomium epilobous tongue 
with parallel borders, open behind. Setae rathei* stout, widely 
paired, especially the dorsal, and the ventral also in front of the 
clitellum ; in general aa=^2ah, ah=z‘^hc, 6o=l-^cd; in the 
anterior part of the body aa and he are equal, and ah and ed are 
equal and nearly as large as aa and hc\ circumfer- 

ence. First dorsal pore in 6/7. Clitellum ? Male pores on 
minute papillae in the line of 5 ; a male area can be distinguished, 
midventral ou xviii and encroaching on xvii and xix, laterally 
reaching 6, not sharply defined, approximately circular. Female 
pores in front of setae a of xiv. Spermathecal pores (probably) 
five pairs, in 4/5-8/9, just median from the line of h. A pair or 
transversely oval glandular areas in ah, over 12/13 and divided by 
it, sometimes connected by a glandular median area. 



JPig. 62 . — Plutellus sikJcimesisis Mich. ; distal end of penial seta ; X 450. 

Septa 6/7-12/13 thickened, especially 9/10 and 10/11. Gizzard 
in V, small but distinct; oesophagus behind this moniliform, with 
folded walls, but no calciferous glands. Intestine begins in xiv. 
last hearts in xii. Two pairs testes and funnels, free in x and xi. 
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SsmiBEiI yssicIgs apparsutly in ixj xi, and xii. GHanduIai* portion 
of prostate consisting of closely apposed undulations, the whole 
almost tongue-shaped in appearance ; duct fairly long, narrow, in 
its first part somewhat wavy. Spermathecse (in sections) very 
small (or undeveloped), without distinct lumen, five pairs, behind 
septa 4/5-8/9, just medial from I, Penial setm (text-fig. 62) ca. 
j mm. long, 9ft thick in middle, with curved proximal end; 
distal end bent at an obtuse angle and somewhat tapering, ending 
in a sharply pointed slender tip, slightly I'ecurved; distal end 
{except the tip) ornamented by about 9 oblique circlets of relatively 
very large teeth, about 9 teeth in a circle: 

Distribution, Sandakphu, Darjiling Dist., E. Himalayas. 


8. Plutellus singhalensis {Mich), 

1897. Megascolides singhalensisj Micliaelsen, Mt. Mus. Hamburg, 
xiv, p. 174. ^ ^ ^ ■ 

1900. Dlutellus singlialensisy Micbaelsen, Tier, x, p. 1C5. 

Length ca. 65 mm.; diameter 0*8-l*2 mm. Segments 87-108. 
Colour an indefinite equable grey. Prostomium epilobous 
Set^e widely pahed; aa=^\k a6=6c=cd=| del ; dd rather less than 
^ circumference ; setse ornamented with several deep scars, of 
which the proximal border is sharp and concave, but the distal 
border not definite. First dorsal pore in 5/6. Nephridiopores 
between the lines of c and d, not regularly in the same line. 
Clitellum ring-shaped, |xiii or xiv to xvii (=4 to 4|). Male pores 
between the lines a and 5, on small round papillae. Female pores 
paired, in front of setae a, Spermathecal pores two pairs, in 7/8 
and 8/9, in line with h, Oopulatory papillae, small, in 17/18 and 
18/19, or anteriorly and posteriorly on xviii, in line with a and 
also mid ventral; often some or all absent; a maximum of six may 
be present. 

No septa specially thickened. Gizaiard small, in v, not sharply 
set off, in comparison wdth other forms appears vestigial; no 
calciferous glands. Intestine begins in xviii or xix; ? lateral 
glands at beginning of intestine. Hearts in x and xi. Hephridia 
with bladder-like peritoneal cells. Two pairs of testis sacs in x and 
xi, meeting ventrally. Lobular seminal vesicles in ix, x (?), xi, 
and xii. Prostates thickly tubular, glandular part coiled and 
adherent, with warty surface; duct shorter, thinner. Sperma- 
thecal ampulla irregularly sac-)ike; duct long and thin, in broad 
apposed curves; diverticulum thicldy pear-shaped, entering ectal 
end of duct. Penial setae 0*6 ram, long, with a maximum thickness 
of 6g; slightly and irregularly bent, with sharp straight tip, and 
a. few broad closely apposed teeth at the distal end. 

Remarks, The species is peculiar in possessing testis sacs. 

Distribution, Nuwara Eliya, Ceylon. 
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9. Plutellus timidus Oogn. 

1911. Flutelliis timidus, Cognetti, Ann. Mag. N. H. (8) Tii, p. 497, 
pi. xiii, fig. 4. 

Length 30-48 mm, ; diameter ca. 1 mm. Segments 116-119. 
'Colour violaceous grey, clitellum violaceous brown. Prostomium 
small, epilobous. Body slightly compressed behind clitellum, 
except the tail. Dorsal pores from lJ/12 (? from 10/11), JSTeph- 
ridiopores, in front of clitellum at least, nearly in line with 
About segment x <3c« = l|a5, <r5=j6c, hc^cd, cd somewhat 
smaller than dd, which is a little larger than g circumference; 
at middle of body c3£«=l|a6, 6c, cdJ=|6c, dd=cd-, at 

the tail hc—cd=sdd, Clitellum xiv-xvii (=4), ring- 

shaped, Male pores on small papillae, ‘‘about equally distant 
from the two bundles of setae.” Female pores internal to and 
in front of a, in a small transversely oval area. Spermatheeal 
pores one pair on viii, in the setal zone, between the lines of 
h and c. A pair of papillae on xix, just lateral to h, prolonged 
obliquely forwards to join the porophores. 

Septum 5/6 the first, very thin; 7/8-12/13 thickened. Gizzard 
in V, not very strong. Testes and funnels free in x and xi. 
■Sperm-sacs small and grape-like, in xii. Prostates in xviii with 
their ental ends in xix; muscular duct a little coiled. IS’o penial 
setaa. Spermathecae one pair in viii consisting only of a long 
pear-shaped ampulla. 

BemarJcs. Distinguished by only one pair of spermathecae. 
Something has gone wrong with the original account of the setal 
relations . — cd and dd cannot stand to one another as stated ; but I 
cannot suggest what correction should be made. 

Fistrihution, Muvattupuzha, 170 km. N.N.E. of Trivandrum, 
S. India. 


2. Genus POKTODEILUS E. Fen\ 

1900. Fontodvilm, Michaelsen, Tier, x, p. 179. 

1909. Fontodrilus, Michaelsen, Mt. Mus. Hamburg, xxvii, p. 83. 

1922. Flutelliis {Pontodrilus), Michaelsen, Capita Zool. i, 3, p. 22. 

Setae eight per segment, Male pores paired. Female pores 
•paired. Spermatheeal pores two or four pairs, the last in 8/9. 
Gizzard vestigial or absent. Purely meganepbridial, nephridia 
wanting in front of the clitellar region. Two pairs free testes and 
funnels. Prostates tubular, with simple unbraiiched canal. 

Distribution. The genus is found chiefly on the shore, and is 
very widely distributed, especially over the islands of the 
:S. Hemisphere, the shores of S. Asia, and the islands and coasts 
of America. There is one lacustrine sp.'cies, P, lamstris 
^(Benham) in New Zealand, and one terrestrial species, P. agnesce 
Stepb. from Ceylon, 

Michaelsen, in a recent publication (131), ranks Pontodrilus m a 
i'subgenus of Flutelliis. 

k2 
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A thorough revision of the genus is to be found in Michaelsen’s 
paper of 1909. Apai*t from F. lacustris (which, according to 
Michaelseu, may not be a true Pontodrilus) the then known forms 
belonging to the genus may be arranged in three species according 
to the characters of the prostates: (1) P. hermudensis — prostates 
with a large, definitely marked off spindle-shaped muscular duct ; 
(2) P. litoralis — with small, sharply marked off muscular duct 
equally thick throughout; (3) P. 'tnatsusHmens'is — with very small, 
almost vestigial, cone-shaped muscular duct, not definitely marked 
off. Within these species there are various forms, concerning the 
systematic value of which there may be differences of opinion; 
Michaelsen calls them forms.” P. hermudemis includes Imca* 
divensis, €j)7ii^piger^ arence^ insiilaris^ michaelseni, and liesperidum. 

Michaelsen speaks of the generic affinities of P. Jamstris^ from 
fresh water in Isew Zealand, as not being beyond doubt. It was 
first described by Benham as a Pliiielhis ; but according to the 
generic definitions it clearly belongs to Pontodrihis ; moreover, it 
has two peculiarities, also possessed by Pontodrihis^ which would 
hardly have arisen twice in association — sculptured setae (orna- 
mented with a number of extremely fine crescent-shaped marks 
near the distal extremity), and the absence of nephridia from 
the anterior segments. 

The habitat (one species littoral and one terrestrial), and tho 
characteristic male field of P. bermudensis, will at once distinguish 
between the two Indian species. 

1. Pontodrilus bermudensis Bedel. 

1897. Pontodrilus imtilaris, Michaelsen, Mt. Miis. Hamburg, xiv, 
p. 173. 

1900. Potitodvilus -}- P. arence-\-P, insularis-i^P. mkliaeh 

mn + P, hespendtm, Michaelsen, Tier, x, pp, 180, 181,. 
182. 

1903. Pontodrilus laccadivensis^ Beddard, Fauna Laccad. ArcMp, 5,. 
p. 374. 

1914. Pontodrilus ephippigeVi Stephenson, Rec. Ind.Mus. x,p.256, 

1916. Pontodrilus herjmtdemis f. epMppiger, Stephenson, Mem. Ind. 

Mus. V, p. 145. 

1915. Pontodrilus bermudensis f. epMpimjer^ Stephenson, Mem, IncL 

Mus. TX, p, 61. 

1916. Pontodrilus bermudensis f. ephippigerj Stephenson, Rec. Ind. 

Mus. xii, p. 311. 

1917. Pontodrilus he^mmdensis f. ephippiger, Stephenson, Rec. Ind. 

Mus. xiii, p. 376. 

1920. Pontodrilus bermudensis f. ephippiger^ Stephenson, Mem. Ind. 
Mus. vii, p. 202. 


1909, Pontodrilus bermudensis f. typicuy Michaelsen, Mt, Mus. 
Hamburg, xxvii, p, 84. 

Length 32-65 mm.; maximum diameter 2-2| mm. Colour 
light grey, or olive-greeu ; bright pink in life. Segments 106-108. 
Prostomium slightly epilobous. No dorsal pores. Lateral setse 
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not paired ; act, he, and eel all equal in front of clitellum, and 
equal to behind the clitelluin = is slightlj' 

greater than bc=i2ah; dd^2ecl throughout the body. Ciitel- 
lum saddle-shaped, ^xiii-xvii (=4|); the ventral region forms a 
broad groove; at tlie venti'olateral margins of xviii and extending 
on to the adjacent parts of xvii and xix are a pair of very 
prominent white and rounded longitudinal ridges; internal to 
each ridge is a narrow deep depression, i. a groove parallel to 
the ridge. Male pores on small papillse in line with h, on the 
inner wall of the groove just described. Temale pores as white 
points anterior to the setal zone and internal to a, Spermathecal 
pores two pairs, on small white papillae, in 7/8 and 8/9, in line 
with 6. Gfenital markings variable; a transversely oval papilla 
which may have a sucker-like depression in its centre is generally 
present ill 19/20 ; a similar low flat papilla is often present in 
12/13; an ill-defined papilla is occasionally present in 13/14. 

8epta increase in thickness from 6/7 to 9/10, continue thick to 
11/12, 12/13 thinner again, gizzard; intestine begins in xv. 
Last heart in xiii. Nephridia absent from the first 12 segments. 
Testes and funnels free, in x and xi. Seminal vesicles grape-like, 
in xi and xii. Prostates of moderate size, slightly coiled, in xviii 
and xvii ; duct runs backward and outward, on the inner side of 
the glandular portion, is only slightly curved, and of about the 
same diameter throughout, rather shorter than the gland, strong 
and very muscular. Spermathecal ampulla variable in shape, 
elongated to subspberical ; duct of moderate width, shorter than 
the ampulla ; diverticulum implanted into body-wall near termina- 
tion of duct, tubular, about as long as the main part of the 
apparatus, not or only slightly swollen at its ental end. No 
penial setse. 

Eemarlcs, The above describes the worm as it lias been found on 
the shores of India. It is, however, a variable species, and the 
following points are brought out by Michaelsen iu his discussion 
of the synonymy. 

The setae are typically ornamented, the markings consisting of 
“ scars,” i . depressions with steeper proximal border which is 
denticulated in varying degrees; the depth and so the conspicuous- 
ness of the sears may vary; sometimes they may seem to be 
almost worn away. I did not notice any such markings on the 
setse I examined — either the examination was not sufficiently 
minute, or they were worn away altogether on those particular 
setse. 

Often the only genital papilla is that on 19/20 ; that on 12/13 
is perhaps the next in constancy; they are also recorded on 11/12, 
and on 14/15-16/17. The papilla on 13/14 which I found oii 
some examples does not seem to have been recorded elsewhere. 
When papillsB are absent altogether it may probably be due to 
inmaturity. 

The depression of the male field, and the lateral walls, vary in 
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distinctness. As will be seen, I have not found the prostatic 
duct distinctly spindle-shaped, though this forms part of Michael- 
sen’s diagnosis of the species. 

In Eosa’s originals of P. insxdaria^ and in specimens described 
under this name by Michaelsen, spermathecal div-erticula were 
absent; this Michaelsen now ascribes to the immaturity ofc‘ 
the specimens in both cases, and therefore unites P. insularis 
with the present species. There were, however, in the original 
specimens of P. vusularis other peculiarities — the muscular coat of 
the cesophagus was thickened in segment vii, the prostatic duet 
was considerably curved, and the setal relations were somewhat 
different (setas not paired, the intervals from one to the next 
successively increasing ; dd is not large, scarcely twice ccZ, and the 
setae d are therefore dorsally situated ; aa = 2 ; in the hindmost 

segments the regular arrangement of the setae is disturbed). 
Eosa’s specimens came from the Aru Islands, Michaelsen’s were 
found in Schmarda’s collection and were taken at Belligamme, 
Ceylon. 

P. laccadivensis, also merged in the present species by Michaelsen, 
and found both in the Laccadives and Maldives, is described as 
being characterized by papillae in front of the clitellum (this is 
now known not to be a distinction from hermudensis)^ by having 
a feeble but recognizable gizzard in vii (compare the specimens 
described as P. msxdaris), and as having the prostatic duct long 
and curved. The papilla on the anterior part of xiv is less convex 
than the one on 12/13, and is said by Michaelsen to be the female 
field surrounding the female pores. 

Distrihdmu Littoral; Chilka Lake, E. Coast (in damp mud 
under stones at edge of lake ; in wet sand or sand mixed with 
mud both in the main area and in the outer channel of the lake, 
the water being either fresh, brackish, or as salt as that of the Baj 
of Bengal) ; under stones on the shore in Morraugao Bay near 
Q-oa; Enimr backwater, near Madras (in wet sand where the 
water was slightly brackish); Pam ban, Malabar Coast (in a rotten 
palm-tree lying in the water) ; Bombay ; Belligamme, Ceylon ; 
Laccadives and Maldives. It is widely distributed throughout 
the tropics and warmer coasts of both hemispheres; the form 
described as P. which the Indian specimens resemble 

most closely, has been recorded from the Cape Yerde Islands, 
Portuguese liY. Africa, E.E. Madagascar, Christmas Island, W, 
Australia, Celebes, and Haw^aii ; the form described as P. insularis 
was recorded from the Aru Islands. 

2. Pontodrilus agnesse Stejdh. 

1915. Pontcdrilus Stephenson, Mem, Ind. Mus. vi, p. 61. 

Length 65 mm.; average diameter 1 mm. Segments 116. 
Colour dark brown. Prostomium prolobous, only slightly delimited 
from the first segment. Setae a and h absent on xviii ; ah ; 

= 3 1 ah=cd ; dd == about 3 cd = about ^ circumference, the 
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setae d being thus dorsolateral ; dd is rather greater in the anterior 
part} of the body than behind. Clitellum lighter than the rest of 
the surface, |xiii-xvii or ^xvii (=4 or 4|) ; the midventral region 
is grooved in this part of Ihe body. Male pores on small papillje 
between the lines a and h. Female pores paired, in the setal zone. 
Spermathecal pores minute, in 7/8 and 8/9, in h. 

Septa 9/10-11/12 moderately thickened; 7/8 and 8/9, and also 
12/13 slightly thickened. (Esophagus dilated in v, but the 
walls not thickened, and there is no gizzard. !No calciferous 
glands. Last heart in xii. Nephridia begin in xii or xiii. Testes 
tree in x and xi. Seminal vesicles in ix and xii. Prostates 
moderate in size, confined to xviii, the coils closely pressed 
together so that the organ resembles a lobed Pheretima-prostate ; 
duct at first thin-walled and winding, stouter and more muscular 
near its termination. Spermathecai ampnllse ovoid or sub- 
spherical ; duct stout, narrowing towards its termination, not 
sharply demarcated from the ampulla, about halt as long as the 
ampulla; diverticulum single, from middle ot duct, spindle- or 
club-shaped, reacliiug upwards to about half height of ampulla. 

EemarJi's, This is the only terrestrial species of the genus, and 
may perhaps represent the terrestrial ancestor from which the 
littoral species have descended. 

Distribution. Horton Plains and Elk Plains, Ceylon. 


3. Genus WOODWAEDIA Mich, 

1907. Woodioardia^ Michaelsen, Fauna S.W. Austral, i, p. 153. 

1916. Woodwardia^ Michaelsen, Mjoberg’s Austral. Exp. pp. 65,. 

59, 65. 

Setse eight per segment. One gizzard in v or a neighbouring 
segment. Purely meganephridial. Prostates with branched canal 
system in the glandular part. 

(Chart II.). W. Akyab List., Lower Burma; Ceylon; 
Cochin {State, S. India. The genus is also found in Australia, and 
in Java, 

The genus was instituted by Michaelsen in 1907 for several 
species previously included in PluteUiis and MegascoUdesj charac- 
terized by the above combination of anatomical features. Since 
it is now recognized that the “ Pheretima-prostate ” may have 
arisen more than once, there is no difficulty in deriving the genus 
directly from Plutdlus., from which it differs only in the character 
of the prostates. This, I think, is very much to be preferred to 
Michaelsen’s alternative — that it may be descended from Notoscolea: 
by a retrogression of the micronephridial into the original 
meganephridial condition (Michaelsen, 83 p. 69). I am doubtful 
of the possibility of a reversal of the evolutionary process such as- 
would lead to the restoration of a meganephridium on each side, 
when once the micronephridial condition has been established. 
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IVIicbaelsBn, howevsr, would also considor as possible a descent of 
Woodwardia from Diporochceta^ in the course of which the 
perichaetine arrangement of the setae would have given place to 
the luinbricine p. 55). 

I have included in the genus two species — Megaseolides Jiastatus 
and Noioscohiff sarasinoruni — which I believe to be meganepliridial, 
instead of micronephridial (or mixed mega- and micro nephridial), 
as they were originally described. In Megaseolides Jiastatus Steph. 
the nephridia in the anterior part of the body are a pair of tufts 
in each segment, each tuft with a single narrow duct ; in the 
hinder region of the body the tuft is joined to a nephridial loop 
Avhich stretches upwards on the body-wall. In Notoscoleos 
sarasinoruyn (Mich.) compact tufts are present throughout the 
body, one pair in each segment, attached to the body-wall in the, 
line of setae g ; no other nephridia are mentioned at all. 

These tufted nephridia are well known to all students of the 
Megascolecidae; they occur in a large number of genera in the 
region of the pharynx, gizzard, and oesophagus, and often in 
worms which in the rest of the body are typically micronephridial. 
They have always hitherto, I think, been considered as aggregations 
of micronephridia. I believe, howevei', that they are more 
correctly to be interpreted as megauephridia, and that consequently 
such species as the two just mentioned, where there are no 
scattered nephridia at all, must be removed from the inicro- 
nephridial genera in which they have hitherto been placed. 

The development of the tufted type of nephridia has beerj 
described by Bourne (27) and by Babl (105). According to 
Bourne they arise as paired structures, each consisting of a preseptal 
funnel, a neck, and a postseptal glandular loop and excretory duct; 
from a portion of the loop a number of outgrowths develop, into 
which the canals extend in a very complicated manner ; and this 
bunch of outgrowths, the tuft, ultimately constitutes by far the 
largest portion of the nephridium. lu megauephridia of the 
ordinary form these outgrowths are not produced ; the nephridia 
therefore retain the form of a loop. 

It is, I think, obvious that in the tufted form of the nephridia 
the essential character of micronephridia — the breaking up into 
separate organs — never develops ; the tuft is an appendage of the 
looped meganephridium which by its great development, along 
with the regression of the loop, comes to ovei*shadow the latter 
altogether. 

The anatomy of the tufted nephridia of the pharyngeal region 
of Fkeretimd posthuma has lately been described by Babl (90), 
who apparently, like other students of the Oligocheeta, regards 
the tufts as aggregates of micronephridia. The individual tubules 
of the tufts possess no funnels ; and each tuft discharges by a 
single duct (in this case into the pharyngeal cavity )^ This 
suggests a branched single organ rather than an aggregate of 
separate organs ; and this interpretation is confirmed by the same 
author's account of their development (105), which is similar to 
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that given by Bourne. Balil finds that in Flier etima the tufts 
make their appearance as small club-shaped solid masses, produced 
into strings of cells leading to the pharynx; the strings of cells 
become canalized and fortn the duct; ‘‘secondary pharyngeal 
nephridia (i. e., the individual components of the tuft) develop 
■as buds on the nephridial ends of the pijaryngeal ducts, the buds 
becoming “fully formed nephridia,” and their ducts remaining 
continuous with the primary pharyngeal duct. Thus the original 
single nephridiuin never breaks up ; the primary duct i*eraains ; 
the continuity of the organ pei’sists ; the components have 
neither morphological nor physiological independence; there is 
one organ from beginning to end — a meganephridium of a 
peculiarly modified form. 

In JSfotoscolesj sarasinorum there appear to be no other nephridia 
than the tufts, and I therefore regard this species as megane- 
phridial, — i,e.^ as nWoodivardia ; the great similarity of this species 
to WoodivayxUa uzeli is a confirmatory argument for my view of its 
position. In Megascolides liastatus it appears that the loop from 
which the tuft arises as an outgrowth has not regressed in the 
manner described by Bourne, and we have therefore the tuft 
along with a meganephridial loop of something like the ordinary 
form. It is possible that other species also ought to be included 
ill Woodwardia^ but we are probably not in all cases in possession 
of the necessary data ; tufted nephridia may merely have been 
-described as micronepbi'idia. 

Key to the Indian species of Woodwardia. 


1. No penial setae W. hurhUlk 

Penial setae present 2. 

2. Metandric * ; no genital papillae W, Jiastata^ 

Holandric ; genital papillae present 3. 

•3. Copulatory papillae one pair on xvii uzelu 

Oopulatory papillae median on 19/20, 20/21, and 
sometimes 21/22.., W. sarasmorunu 


1 . Woodwardia burkilli Mivlu 

1907. Woodioardia hitrUlli, Michaelsen, Mt. Mus, Hamburg, xxiv, 
p. 152, text-fig. 5. 

1909. 'Woodtmrdia btir/dllii, Michaelsen, Mem. Ind. Mus. i, p. 162, 
pi. xiii; fig. 6. 

Length 50 mm.; average diameter 1 mm. Segments 125, 
Unpigmented ; rosy in life. Prostomium prolobous. Setae 
moderately large, not very closely paired ; aa=z2ah=i fhc=2cd-^ 
circumference* Olitellum ring-shaped, xiv-xvii (=4). 
Male pores just medial from the line of 6, on papillae which have 
a semicircular oxitline in front, but are indistinctly defined 
behind. A narrow but distinct furrow, convex towards the 
middle line, is prolonged backwards from each pore on to segment 

* Holandric, with two pairs of testes, in segments z and si ; metandric, with 
the posterior pair of testes only, in segment xi. 
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xix (pseudo-spermatic groove). Eemale pores medial from a and 
in front of the setal zone, on a common, almost linear, transverse 
area, which extends outward beyond a on each side. Sperma- 
thecal pores two pairs, in 7/8 and 8/9, somewhat lateral from 
the ventral seise of viii and ix seem to be wanting (? changed 
into copulatory setas and fallen out in copulation). 

Septa 7/8-15/16 somewhat thickened, especially the middle 
ones, iO/ll and 11/12. Gizzard stout, in vii (?). Oesophagus 
widened in ix-xii, with the structure of calciferous glands, but 
not set od‘ from the tube. Intestine with simple typhlosole,. 
Meganephric, the. nephridia rather small. Two pairs testes and 
funnels free in x and xi. Seminal vesicles small, one pair, in xii.. 
Prostates with an oblong densely grape-like glandular part, and 
fairly long somewhat coiled duct; vas deferens enters ental end 
of duct. Spennathecal ampulla large, irregularly pear-shaped 
duct very short and narrow, almost hidden in body- wall ; diverti- 
culum club-shaped, somewhat shorter than ampulla, into the 
narrowed ectal end of which it opens. No penial setse. 
Butrihution, Buthidaung, W. Akyab Dist., Lower Burma. 

2. Woodwardia hastata {Steplu). 

1915. MegascoUdes hastatus, Stephenson, Mem. lud. Mus. vi, p. 63. 
pi. vii, hg. 9. 

Length and diameter variable; of mature specimens, length 
55-176 mm., diameter 1|--2| mm. Colour grey. Segments 216. 
Prostomium small, epiloboiis Dorsal pores from 10/11. Setse 
paired, the lateral rather widely ; the setm of the first 20 segments 
smaller than those behind; u«=2-3«&, 5c=:l^~2a6, od=:about 
1 1 ab ; near the hinder end the lateral setse are no longer paired,, 
being equal to ccZ ; circumference. Clitelluin apparently 

^xiv-xvii (=3|), Male pores on small circular papillae between 
the lines of a and b. Pemale pores paired, between and in front 
of Spennathecal pores small, in 7/S and 8/9, in a. 

Septa 7/8-11/12 moderately thickened, 6/7 and 12/13 slightly. 
Gizzard well developed, barrel-shaped, in vi. No calciferous 
glands, though the oesophagus is vascular and segmeutally bulged 
ia xiii-xvi. Intestine begins in xix. Last heart in xiii. Nephridia 
iu anterior part of body p bush-like tufts on eaeli side of each 
segment, attached to parietes by a stalk ; none elsewhere in the 
segment. In the posterior segments these tufts are still present, 
;ind in addition there is a relatively large loop intimately connected 
at its lower end with the tuft and extending dorsal w'ards nearly 
to the middle line. Testes and funnels free in xi. Seminal 
vesicles one pair, in xii, small and grape-like. Prostate elongated 
and tongue-shaped, straight and rather flattened, with smooth 
borders, or the glandular part coiled ; duct short and cylindrical. 
Spermathecal ampulla elongated, cylindrical, bent on itself; duct 
practically absent ; diverticulum single, arising from base of main 
pouch where it joins the body-wall, cylindrical, twm-thirds as long 
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and two-thirds as wide as ampulla. Penial setse (text-fig. 6B) 
B-S'o mm. long, sac extends back to xxii; 16 ju thick in middle, 
straight for the greater part of their length, bowed distally, and 



Fig. 63. — Woodwardla hastaius (Stepb.) ; penial seta ; a, distal 
portion, X 00 ; extreme end, X ca. 600. 

sinuous at the end ; ^ the tip presents the appearance of a web 
stretched across a bifid termination; numerous fine triangular 
sculpturings irregularly arranged over the distal portion except 
the extreme tip. 

MemarJcs, I investigated the prostate microscopical 1}% and found 
besides the main duct in the centre of the mass other smaller 
ducts joining it ; though externally of the tongue-shaped variety 
the glands are thus to some extent branched in structure. 

The species is metandric. 

For a discussion of the significance of the nephridial condition 
see the Introduction to the genus. 

JDistrihuiion. Parambiknlam, Cochin State, S. India. 
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3. Woodwardia sarasinorum (Mich,). 

1897. Cryptodrilm sarasinomm^ Micliaelsen, Mt. Mas. Hamburg, 
xiv, p. 177, text-figs. 14, 15. 

1900. h^otmcolex sarcisimruniy Micliaelsen, Tier, x, p. 193. 

Length 120 mm.; diameter l|-2 mm. Segments 134; iii~vi 
biannular, subsequent segments triannular. Prostomiurn epilobous 
I, tongue open behind. Colour an indefinite grey. First dorsal 
pore at groove 9/10. Setae ornamented with numerous fine- 
toothed transverse lines ; enlarged at the ends of the body, and 
set widely apart ; setal intervals not of very different extent — he 
greater than cd, cd greater than ab, aa=lj-2«b, dd less than 
^ circumference; in the middle part of the body the setas of a pair 
rather closer together than at the ends, Clitellum swollen, ring- 
shaped, xiv-xvii (=4), sharply defined, with a longitudinal median 
ventral groove. Male pores on small papillae in line with h ; a 
depression in front of each, the depressions surrounded by a 
common wall, which fuses behind with the male papillae. Female 
pores internal to «, in front of setal zone. Sperm atbecal pores in 
7/8 and 8/9, in <?. Copulatory cushions midventral, flat, sucker- 
like, on 19/20, 20/21, and often 21/22; the two anterior rather 
larger than the last, meeting each other, and laterally reaching 
almost to c. 

Septa t)/7--13/14 thickened, the middle ones of the series most 
so. A strong barrel-shaped gizzard in vi ; no calciferous glands. 
Last hearts in xiii. Micronephridia aggregated on each side of 
the middle line into compact tufts, attached to the body-wall in 
line with o. Testes and funnels free, in x and xi. Seminal 
vesicles racemose, two pairs, in xi and xii. Prostates racemose, 
extending over three segments. Spermathecss with club-shaped 
diverticulum, as long as the duct, into the ental end of which it 
discharges. Penial setm 1*3 mm. long, 30 fx in maximum thick- 
ness, slightly curved distally, pointed, style-like, with many circlets 
of long, slender, not very closely applied teeth. 

Bemai^h, There is a distinct resemblance to W, uzeli, from the 
same locality. 

Distribuiim. Ceylon (probably Peradeniya). 

4. Woodwardia uzeli {Mich.), 

1903. Blutellus ^mli. Michaelsen, Jb. bohm. Ges. xL p. 4, text- 

figs. A-C. ’ 

1904. Blutellm xmli, Michaelsen, Mt. Mus. Hamburg, xxi, p. 127. 

1910. Woodioardia uzeli, Michaelsen, Abh. Ver. Hamburg, xix, 

p. 57. 

1916. Troodwardia uzeli, Michaelsen, Mjoberg’s Austral. Exp. 

Length 80-40 mm.; diameter 1-lJ mm. Segments 96-112; 
more or less distinctly multianniilar (3—5 annuli). TJnpigmented. 
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Prostomiuin minute, epilobous tongue not closed behind. 
Dorsal pores from 9/10 or 10/11. Setae somewhat larger at 
hinder end, widely paired, especially the lateral; aa=^U>cd>ab,. 
but all nearly equal; a6=:ca. §5c; dd anteriorly circum- 
ference or little less, at hinder end=| circumference; setae c 
and cl irregular in the last 10-20 segments. Clitellum ring-shaped^ 
though thinner ventrally, xiv-|xvii ( = 3|). Male pores in line 
with 6, on circular papillae which take up nearly the whole length 
of xviii. Female pores paired. Spermathecaf pores two pairs,, 
close behind 7/8 and 8/9, above 6, nearer I than <?. Oopuktory 
papillae one pair, in 6, posteriorly on xvii, transversely oval in 
shape. 

No septa notably thickened. A large barrel-shaped gizzard in- 
vi (?). No calciferous glands. Intestine begins in xix. Testes 
and funnels • free in x and xi. Seminal vesicles compressed 
racemose, in xi and xii. Prostates confined to xviii, glandular part 
of an elongated heart-shape, small, much cut up ; duct emerges, 
from the basal cleft between two rounded lobes ; duct only slightly 
curved, somewdiat thinner at both ends. Two penial setal sacs on 
each side. Spermathecm thickly pear-shaped; duct not marked 
off, as long as the ampulla, narrowing towards the ectal end;, 
diverticulum single, small, pear-shaped, |-| as long as duct, 
attached to ental portion of duct. Penial setae fine, ca. 1 mm., 
long, 7 // 1 . thick in middle, switch-like, undulating in its distal 
third, each small convexity constituted by a scale-like tooth,, 
whicli is depressed within a scar-like hollow ; tip simple-pointed. 

Remarhs, The interval dd at the hinder end of the body is 
given in the original both as two-thirds and as one-third of the- 
circumference, 

Distrihdion, Peradeniya and Avissavela, Ceylon, 


4. Genus COMAPODEILUS 

1915, Comarodrilus^ Stephenson, Mem. Ind. Miis. vi, p. 69. 

St^tm eight per segment, Spermathecal pores in a single series,, 
median. A somewhat vestigial gizzard in v. Micronephridia in the 
anterior part of the body, as far as segment xii ; behind this 
meganephridia only. Testes and funnels free in x and xi. Pros- 
tates a compact glandular mass, not tubular. 

Distribution, Cochin State. The genus is not known outside 
India. 

I have discussed the derivation of the genus in my paper of 
1915 (80), and concluded that it is probably to be derived from 
Woodwardia^ by degeneration of the gizzard and breaking up of 
the nepbridia in front of the clitellum. The single series of 
spermathecse may not be a generic character; Micbaelsen no. 
longer recognizes it as such in FkUherodrihis {of. p. 170 ant.). 



190 


mGASCOLEOIDJS. 


1, Comarodrilus gravelyi ^teph, 

1915. Comarodrilus gravelyi^ Steplieason, Mem. Ind. Mus. vi, 
p. 69, pi. vii, iig. 13. 

Length 92 mm. ; average diameter 1 mm., maximum mm. 
A long thin worm, constricted at the clitellum. Segments 135. 
Colour grey. Prostomiuui ? First dorsal pore in 6/7. Ventral 
set® paired, but not the lateral; in front of clitellum aa^2ah 
approximately, c being about the lateral line of the body and d 
much above this level, Ic being less than cd, and cd less than dd; 
in the middle and hinder parts of the body the set® d are much 
•closer together, not far from the mid-dorsal line, dd being 
obviously less than cd, Clitellum xiv-xvii ( = 4), Male pores 
on small conical papill® which touch each other in the middle 
line ; in front and behind each is a semicircular depression with 
defined margins, the concavities of the depressions facing each 
other. Female pores? Spermathecai pores mid-ventral, in 7/8 
and 8/9. 

Septa 7/8-9/10 considerably thickened, 5/6, 6/7, and 10/11 
somewhat so. A somewhat vestigial gizzard in v, folded on 
itself. No calciferous glands. Micronephridia in the anterior 
part of the body,, as far back as xii ; behind this only a pair 
of meganephridia per segment. Funnels free in x and xi. 
Seminal vesicles two pairs, lobed, in xi and xii. Prostate a 
compact glandular mass confined to xviii; duct strongly muscular, 
contorted in its first part, straight in its last portion. Sperma- 
thecae single in each segment (viii and ix); ampulla ovoid to 
spherical; duct thick, in length equal to the ampulla; a small 
diverticulum given off from the duct near its junction with the 
bod 5 ’'-\valL !No penial set®. 

Bernards. In the specimen examined the two spermathecai 
ducts were placed on opposite sides of the nerve cord — the 
.anterior one on the left, the posterior on the right. 

DistributioiK Trichur, .Cochin State, S. India. 


5. Genus SPElSrCERIELLA Mieh. 


1907. %>enceri€lla, Michaelsen, Fauua S.W. Austral, p. 163, 


Set® numerous (more than eight per segment). Spermathecai 
pores 1-3 pairs. One ^zzard in segment v. Micronephridial. 
Prostates tubular, with simple unbranched canal. 


Distrihutim, Palni Hills, B, India, Outside India in Victoria, 
A.ustralia. 


The genus was instituted by Michaelsen in 1907 to receive 
worms with the above characters, previously included in Biporo- 
‘Chasta, It can be derived either from Megmcolides by a change 
from the lumbricine to the perichsetine arrangement of set® along 
with a further breaking up of the nephridia, or from Biggoroclmta 
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by the breaking up o£ the meganephridia merely. In 1907 
Michaelsen thought the latter more likely ; in 1916 (83 a, p. 60) 
he hesitated between deriving it from Megascolides in the way 
just mentioned and seeking its origin in Megascolex. In this 
latter case it would be necessary to suppose that there had been a 
•regression of the Pheretiina-prostates to the tubular foi’m. 

I am strongly opposed to this latter method of deriving genera 
by retracing evolutionary steps. The becoming vestigial of organs 
is of course a well-recognized occurrence, and does not involve 
the passage backwards through the successive steps of morpho- 
logical evolution. But this is a different matter; such a 
•derivation as this suggested by Michaelsen postulates the restitu- 
tion of the steps themselves along with their former modes of 
functioning. 

The genus is quite a small oue, having one species only in the 
Indian i*egion and two in Australia (Yictoria). It is possible 
that the Indian species has been evolved independently of the 
Australian. 

1, Spenceriella duodecimalis Midi, 

1907. Spenceriella dtwdechnalis, Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 162. 

1909. Spe7iceriella duodecimalis^ Michaelsen, Mem. Ind. Mus. i, 
p. 161, pi. xiii, tig. 10. 

1916. Spenceriella duodecimalis, Michaelsen, Mjoherg’s Austral, 
Exp. p. 52, 

Length 32-40 mm. ; maximum diameter 2-2| nun. Segments 
!04-109. Colour reddish grey anteriorly, yellowish or brownish 
behind. Prostomium epiloboue tongue open behind. First 
■dorsal pore at 6/6. Setae rather large at ends of body, moderately 
large in the middle part ; in anterior half 12 per segment, in front 
of the clitelluni arranged in distinct pairs, distances between the 
pairs a little less than the middorsal and midventral intervals ; 
behind the clitellum the pairing ceases ; and behind segments xlv 
to 1 the arrangement becomes irregular, and the number per seg- 
ment increases to 16 or 17. Clitellum ring-shaped, occupying 
Ixiii-lxvii (=4^)- Male pores on circular papillae just medial 
from the Hue of h, Spermathecal pores one pair, in 7/8, just 
lateral from the line of S. 

Septa 7/8-12/13 somewhat thickened. A large gizzard in vii 
‘(or ? somewhat in front of this). Calciferous gland-iike swellings 
of the OBSopbagLis in xiii and xiv, but not stalked or set off, their 
kmen continuous with that of the oesophagus. Intestine begins 
in xvi ; no typhlosole. Last hearts in xii. Micronephric ; in the 
posterior segments several nephridia in each segment appear to be 
larger than the rest. Funnels free in x and xi. Seminal vesicles 
two pairs, in xi and xii, broad, grape-like. Prostates with thick 
and very long glandular part, extending through about 12 seg- 
ments, from xxiii to xxxiv, irregularly winding, the bends pressed 
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closely together; no branching of the central canal microscopi- 
cally; duct thin at first, thicker towards termination, relatively 
long (from xxiii to xviii), irregularly winding. Sperinathecal 



Fig. 63 — S^penceriella duodecimalis Mich, ; spevmatheca 
made transparent by acetic acid ; X 20. 

ampulla large, sac-like ; duel: short, narrow and indistinct ; diverti- 
culum thin, tube-like, half as long as main pouch, rather bent,, 
opening into the duct (text-fig. 63 a). JN’o penial setae. 
Distrihuiion, Kodaikanal, Palni Hills, S. India. 


6. Henus lEEdASCOLIDES McCoy. 

1900. 3£effascolides (mvVj-^Trinephrus (i^eivt)+Noio8cole.v (part.),. 

Michaelsen, Tier, x, pp. 182, 184, 187. 

1904. 3Ieyascolides (part.), Benham, P. Z. S. 1904, ii, p. 257. 

1907. MeyascoMdes, Michaelsen, Fauna S.W. Austral, p. 161. 

1916. MeyascolideSf Michaelsen, Mjoberg’s Austral. Exp. p. 66. 

Setse eight per segment. Sperinathecal pores 1-5 pairs, the 
last in 7/8 or 8/9 or on ix. One gizzard in the region of v and vi. 
Micronepiiridial in the anterior part of the body. Prostates 
tubular, with simple unbranched canal. 

Distribution (Chart II). Cochin State, S. India; W astern India 
Godaveri Dist,, E. Coast ; E. Himalayas. Outside India occurs in 
Australia and Tasmania, and has one species in N. America. 

The definition of this genus has given much trouble to previous 
authors. The early history is given by Benham, 1904. 

In MichaelseiTs definition of 1900, the excretory system is 
said to consist of micronephridia, with, in addition, one pair of 
meganephridia in each of the hinder segments ; the prostates are 
tubular (? often racemose) ; Michaelsen adds “ perhaps several of 
the species under Notoscolex belong here, in which the hinder end 
of the body has not been investigated.^' The essential difierence 
of the genus Trinephrus was the occurrence of three to five pairs of 
micronephridia regularly in each segment. Notoscolex was dis- 
tinguished essentially by the presence of micronephridia (diffuse- 
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nepbridia) throughout the body. Thus the iiephridia were the 
chief point of distinction between the three genera ; the prostates 
in all might be either tubular or racemose (this was queried in the 
case of Megascolides^ v. sup,). 

Benharn in 1904 doubted whether the nepbridia should be used 
to so great an extent in the separation of genera, and thought 
the prostates would furnish more suitable criteria. He would 
distinguish the tubular prostate from the elongated tongue-shaped 
and from the lobed and compact “ Pheretima- prostate ” ; these 
three, ^ he thought, perhaps form a developmental series. He 
established a genus Tohea for forms with (among others less 
important) the following characters: — Setse eiglit, spaced, and 
more or less equidistant. Two pairs of seniiual vesicles in ix 
and xii. Prostates long, tongue-shaped, lie below the gut, close 
to one another, and extend through several segments. No 
penial setae. Micronephric, with meganephridia in the last few 
segments. 

Benham's suggestion as to the importance of the prostates was 
taken up by Michaelsen in 1907 ; he now united under Mega- 
scolides all the Megascolecines which possess lumbricine setae and 
tubular prostates, and which show any trace of a division of the 
meganephridia up to the complete replacement of mega- by 
micronephridia ; the genus includes both such species of Tr{7iep7mis 
as have tubular prostates, and Benham’s genus Tohea (Michaelsen 
considered the ‘^tongue-shaped” prostate to be tubular; though 
Benharn had examined the microscopical structure in Tohea 
esculenia^ and found that the main duct received small canalicules 
at intervals). 

In 1916 Michaelsen made an examination of a large number 
of species of many genera of Megascolecinae, and found that 
transition forms of the prostate in the series Plutellus-‘Mega- 
scolides-Notoscoleoj are numerous; all stages in the evolution of 
the typical racemose “ Pheretima-prostate ” are actually extant. 
Ho now defines as Notoscolex all species in which any lateral 
branches at all enter the main central duct, as well as those in 
which the main duct branches early, and in which therefore there 
is ho central canal at all within the gland. The prostates are 
now all-important, the nepbridia negligible. 

It is certainly true that the strap-shaped or tongue-shaped 
prostates of Tohea” and of certain other forms (e. g. Woodwardia 
hastata) are very nearly allied to the “ Pheretima-prostate ” ; for 
example, I have described Megascolides oneili with much lobulated 
prostates (i e., the Pheretima form), and a variety of the same 
species (var. monorchis) in which the organs have the tongue-shaped 
form. If the prostates are to be made a chief basis of distinction, 
“ Tohea^^ and Megascolides oneili must go to JTotoscolex. 

The separation of two genera the characters of which merge 
into one another is difficult, and however effected is bound to be 
merely arbitrary ; the difficulty here is increased by the fact that 
microscopic examination by means of serial sections is necessary 

o 
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m soni6 cases before the tubular can be distinguished from the 
branched gland. But, to reduce the necessity for resorting to 
this procedure, it may perhaps be assumed that the flattened 
tongue-shaped glands,* especially if their borders have any trace 
of lobing, will have branched ducts ; while all glands which are 
definitely cylindrical in shape will quite possibly have simple 
ducts. 

But the division of Megascolides and Notoscolex is unsatisfactory 
in another way. The strap-shaped (tongue-shaped) prostates 
occur both in Ivew Zealand and in India ; there is apparently no 
close relationship between the Indian forms and Benham’s 
“ Tokeas,*’ and it seems probable that the two groups have arisen 
independently. Michaelsen supposes the “ Tokeas ’’ to be closely 
related species in a small secluded area which have sprung from a 
common ancestral species. In other words, the forms with inter- 
mediate characters between the typical Megascolides and typical 
Fotoscolex are not closely related among themselves, and hence 
cannot be traced to a common origin. The genus Notoscolex will 
then he diphyletic at least — perhaps even polypliyletic. 

The nephridial conditions in the two genera are interesting, but 
do not help towards a satisfactory division. In Notoscolex oneili 
there are micronephridia throughout the body, with, in addition, 
meganephridia of considerable size in the binder segments. In 
N. Unmalai there are apparently only micronephridia throughout ; 
this is so also in the var. hamhidamensis^ but there the micro- 
nephridia are few and relatively large. The “Tokeas” have 
micronephridia throughout the body, and in the last twenty seg- 
ments there is in addition on each side a compact group of 
tubules constituting a meganephridium, with the usual funnel ; a 
similar funnel is present throughout the animal, but in the anterior 
segments it is unconnected with the micronephridia and has no 
external opening. And the species both of Megascolides and 
Notoscolex described below will furnish numerous examples of 
other arrangements, of varieties of form of both mega- and micro- 
nephridia, and of combinations of these. Megascolides-Notoscolex 
represents, in fact, a group of forms in which the nephridial system 
and the prostates are so to speak in a fluid condition ; changes 
are in progress, and in the nephridia are certainly taking place in 
various ways, and have reached various stages along each of the 
ways ; it is at least probable that the changes in the prostates too 
haye^ been initiated more than once, and here too the various 
species show various stages of the change. In these circum- 
stances the only reason for keeping the two genera distinct must 
be one of convenience. 

That any of these various admixtures of mega- and micro- 
nephridia are reversions from a micronephric to a partially 
meganephric condition I do not believe; I mean, of course, 
towards a meganephric condition such as that from which the 
evolution may be supposed to have started, i, e., an anteseptal 
funnel, followed by a coiled tube with an external opening in the 
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next following segment. Tke contrary, however, is the opinion of 
Miohaelsen in regard to the ‘‘Tokeas” That micronephridia 
inigiit aggregate together, forming tufts of a size comparable to 
that of an ordinary lueganephridinm, seems possible (though the 
actual tufted nephridia appear to have arisen otherwise ; cf. mitea, 
p. 1S4:). It is also conceivable that when the micronephridial 
condition has been established a number of the small organs may 
disappear, and that one of those that are left may increase in size 
so as to resemble a megauepliridiiiin. But that the original 
meganephrie condition can be restored, or even that the evolu- 
tionary steps can he partially retraced, in a worm which has 
become micronephric, I cannot agree. Not only does Michaelsen 
believe this reversion to have taken place in the case of the 
“ Tokeas,” but he thinks that it may have taken place elsewhere 
in the subfamily independently (compare, on this and similar 
points, the introductions to the genera Wooclwanlia and Bpenceri- 
ella^ ant.). 


Key to the Indian sjyedes of the genus Megascolides, 


1. tSpermathecjB one pair 2. 

SpermatlieciB two pairs 4. 

2. Penial setse present M. annandalei. 

Penial setie absent 3. 

3. Seminal vesicles in ix and xii ; copulatory organs on 

xii, xiii, xx M. hergtheilL 

Seminal vesicles in ix, x, and xii ; copulatory organs 
on viii, xix, xx itf. prashadi 

4. No calciferoiis glands M. oochinensis. 

Calciferous glnnds in segments x-xiii 5. 

6. Penial setse hayouot-shaped, tip flattened; last 

heart in xiii M. pilatus* 

Penial set® tapering, pointed,* last heart in xii. , . . M. duodeomalis. 


1. Megascolides annandalei Bt&pTi, 

1021, Megascolides annandalei, Stephenson, Bee. Ind. Miis. xxii, 
p.‘ 757, pi. XX viii, fig. 9. 

Length 95 mm. ; diameter 5 mm. Segments 130, secondary 
annulatiorx from v onwards, trknnular or triaunular with one or 
two more secondary rings. Unpigmented. Px'ostomium pro- 
lobous ; median dorsal groove on segment i. Dorsal pores begin 
from 12/13. Setae paired; in middle of body to faa 

=s,U>c or slightly less =cd; in front of clitellum ah=^ac/=;^ he 
= "slightly less ' than cd ; cZd = | circumference. Clitellum 
xiii-xvii (=;5). Male field a transverse depression on xviii, from 
outside h on one side to the same point on the other. Male pores 
as pits in the line 5, with curved grooves in front of and behind 
each, the concavities facing each other. Female area transversely 
oval, on xiv, just in front of the setal zone. Spermathecal poises 
one pair, in 7/8, in 6 or between a and 5. 


o2 
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Septum 4:5 slightly thickened, 5/6~S/9 considerably, 9/10 and 
10/11 moderately, the next two slightly. Gri 2 :zard in v; calci- 
ferous glands in xi and xii, stalked, laniellated internally. Last 
heart in xii ; a large obliquely transverse vessel in xiii passing 
backwards and outwards from the dorsal vessel. Micro- 
nephridial ; the nephridia belund the clitellum in a transverse row 
of about six on each side, the inner two or three smaller than the 
rest ; towards the binder end seven or eight on each side, the 
inner three or four smaller, except the innermost of all, which is 
larger and forms a compact coil. Testes and funnels free in x 



Fig. CA.—MeffascoIMes annandcdei Steph.; spermatbeca. 

and xi. Seminal vesicles in ix and xii, lobed. Prostates closely 
coiled, tubular ; duct narrow, short, bent, slightly shining, bulged 
at its ectal end. One pair spermathecie (text-fig. 64), in viii ; 
ampulla of inverted pear-shape, annulated: duct short, to 
I length of ampulla, bulged in its upper portion, narrowed ectally,. 
with a row of four or five small seminal chambers on its inner 
side. Penial setse 0*66 mm. long, tapering, slightly bowed, the 
curve more marked towards the distal end, tip slightly hooked 
and rounded ; a few very fine transverse markings "or slight 
notches a little distance from the tip. 

Disirihution. Dowlaishweram, Godaveri Dist., E. Coast. 

2. JCegascolides bergtheili Mich, 

3907. Megascolides Michaelsen, Mt. Mus. Hamburfy, xxi%% 

p. 160, text-fig. 4. 

1909. Megmcolides Michaelsen, Mem. Ind. Mus. i, p. 359^ 

pi. xiii, fig. 3. 

1910. MegamoUdefi hergtheili, Michaelsen, Mjbberg’s Austral, Exp. 

p. 48,. 

Length 100-320 mm,; maximum diameter 4|“5 mm. Segments 
146-175 ; secondary annuiation, up to 5 annuli in preclitellar 
segments, 3 in postclitellar. Colour light grey, unpigmented. 
Prostomium tanylobous, tongue with parallel sides. Setae rather 
small, the ventral closely paired, the lateral almost separated;, 
aa : ah t he : cd ^ 10 : 2 : S :9 ; del = ca. f circumference. Dorsal 
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pores from 12/13. Clitellum ring-shaped, xiii-xvii ( = 5); less 
thick on xiii. Male pores iii line with 6, if not between a and 6, 
on a short penis-like cone; which projects from a depression on 
the centre of a large knob-like papilla ; these papiUas are trans- 
versely oval, occupy the whole length of xviii, and nearly meet in 
the miclventral line. Pemale pores are transverse slits, anterior 
to and medial from a, in a more or less distinct furrow. Sperma- 
thecal pores one pair, in 7/8, between a and h, each on a small 
eye-shaped papilla. Copulatory organs on xii, xiii, and xx, 
sometimes on xi and xxi, as midventral dumbbell-shaped areas, 
extending laterally beyond h, surrounded by a wall, and enclosing 
on each side a transversely oval papilla the centre of which is 
in a ; the less constant of these organs may be present only on 
one side. 

Septum 6/7 (5/6 ?) very strong, (? 6/7 and) 7/8 wanting, 8/9 
and 9/10 very strong, 10/11 and 11/12 successively thinner. A 
strong gizzard in front of 8/9 ; calciferous gland-like swelling of 
oesophagus in xi, not set off from the main tube. A pair of caeca, 
short, wide, confined to the segment of their origin, in xx (?). 
Micron ephridia scattered on the lateral walls between the lines of 
h and c, and a somewhat irregular row dorsal to d ; in front of 
the clitellum the micronephridia are aggregated to form a rosette- 
like bunch in each segment; at the hinder end the micronephridia 
■are apparently replaced by one meganepbridium on eacli side. 



Fig. 65. — Me^ascolidcs hcrgtheUi Mich. ; spermatheea. 

Testes and funnels in x and xi, the anterior pair of each free, the 
posterior perhaps enclosed in testis sacs; funnels of the anterior 
pair near the midventral line, of the posterior higher and more 
laterally placed. Seminal vesicles one pair, large, grape-like but 
rather compact, in xii ; and one pair smaller, rosette-like, in ix. 
Prostates tubular, with fairly thick, closely coiled glandular part, 
and much shorter, thinner, and ectally somewhat thickened duct. 
Vasa deferentia are separate in their course, uniting at ental end 
of prostatic duct, which they enter and pursue their course in its 
wall, joining its lumen one-fourth of the length of the duct from 
its termination. Spermathecal ampulla sac-like, transversely 
striated ; duct very short, about half as thick as ampulla ; two 
groups of short spherical diverticula opposite each other at base 
of ampulla, about three in each group, more or less fused together, 
and discharging by a common short thick stalk (text-fig. 65). No 
penial setae. 

Distribution. Sandakphu, Darjiling Dist., E, Himalayas. 
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3. Megascolides cocMiiensis Mkh. 

1910. Kegcmolides cochinemis, Micliaelsen, Abb. Yer. Hamburg, 
xix, p. 56, pi. figs. 4, 5. 

Length 155 inm.; diameter 2|-4 mm. Segments ca. 280. 
Colour and prostomium ? Setm of some segments of the anterior 
part of the body (ca. iv-yii) fairly large, for the rest rather small ; 
in the middle of the body closely paired ventrally, rather ^videly 
laterally ; in the anterior part both sets are wider apart ; anteriorly 
aa : ah : he : cc?=3 : 2 : 4 : 3 ; in the middle of the body =5 : 1 : 4 : 2 ; 
del = § circumference. First dorsal pore in 9/10. Clitellum 
(? xiii or) xiv-xviii (=?5 or 6). Male pores in setal zone in a, on 
the slopes of a midventral depression on xviii, which passes on to 
the hinder part of xvii, where it becomes a transverse depression 
reaching laterally to c. Female pores somewhat median from a 
and a little in front of setal zone. Spermathecal pores two pairs, 
in «, on viii and ix in the anterior part of the segments. 

Septa 7/8-11/12 thickened. A large gizzard in vii (?). 
Gaiciferous glands apparently absent. Last heart in xiii. Micro- 
nephridia in the anterior part of the body. Seminal vesicles two 
pairs, in xi and xii, compact, grape-like. Prostates tubular, small ; 
glandular part fairly thick, with uneven surface, irregularly 
doubled together and forming almost a compact mass; duct 
narrow and fairly long, somewhat bent. Spermathecal ampulla 
long, sausage-like, 2mm. long and ^ ram. thick; a single diver- 
ticulum I mm. long, consisting of about 5 seminal chambers, of 
which one is more prominent than the rest; the diverticulum 
appears to join the body-wall separately from the main part of the 
apparatus (it probably unites inside the body- wall). Penial setae 
small, simple, almost straight, ca. ^ mm. long, 12p. thick in the 
middle, distal end pointed, tip veiy line, sometimes bent; no 
ornamentation. 

Bemarks. The species is only known from one badly preserved 
specimen. 

Dktrihiition, Foot of ihrelliampafchis Hills, Cochin State. 

4. lEegascolides duodecimalis Steph, 

1915. MegascoUdes duodecimalis^ Stephenson, Mem. Ijid. Mus. vi, 
p. 65, pi vii, figs. 10, 11. 

Length 160 mm.; diameter 5 mm. Segments ca. 317; seg- 
ments triannular, except a few in the anteclitellar region. Colour 
ft dirty gre}% Prostomium? First dorsal pore in 11/12. Setm 
small, especially at the anterior end, where they are invisible 
(ventral) or difficult of I’ecognition (lateral) in front of vii ; 
ventral setm closely paired, especially in the anterior part, the 
lateral more \^dde]y ; and c?fZ=ca. | circumference. 

Clitellum slightly marked, xiv-xvii ( = 4). Male pores in small 
porophores in ah, on the sides of a rectangular depression situated 
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midventrally on xviii. Female pores internal to near each 
other in front of the setal zone. Spermathecal pores two pairs, 
in 7/8 and 8/9, in a or ah. 

Septa 5/6 slightly, 6/7-11/12 considerably thickened, 12/13 
and 13/14 decreasingly so. A large globular gizzard in v. Calci- 
feroiis glands in x-xiii, well set ofi, attached by a pedicle, with 
semicircular margin, flattened antero-posteriorly between suc- 
cessive septa. Intestine begins in xvi. Last heart in xii. Tufted 
nephridia behind the pharynx; micronephridia in anterior part 
of body mainly on the septa ; in the hinder part, besides the 
septal nephridia, a regular chain of micronephridia on the body- 
wall between a and h, a less regular series in od, and others 



Fig. 67. — Mega&colides dmdecimalis 
Steph. ; distal end of penial 
seta ; X ca. 400. 

scattered irregularly more dorsally ; these three series are fairly 
large and easily visible to the naked eye. Funnels free in x and 
xi. Seminal vesicles small, in xi and xii ; the anterior pair appear 
as lobed fringes around the calciferous glands, and are adherent 
in places to septum 11/12, not apparently to 10/11 ; both pairs 
racemose, and those of each segment fused together dorsally above 
the alimentary canal. Prostates tubular, rather coiled at theic 
ental ends in xix ; duct narrow and short. Spermatheca (text- 
fig. 66 ) elongated and flnger-like, marked by indistinct transverse 
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striations, ofteu bent on itself; the basal portion, instead of 
being narrowed to form a duct, is dilated, and gives origin where 
it joins the body-wall to a small spherical diverticuium. Penial 
set^ (test-fig. 67) 0-82 inm. long, 14/x thick, straight as far as the 
distal end, which is curved, the tip tapering and slightly re- 
curved ; a few minute spines with their points towards the base 
of the seta are scattered irregularly near the free end. 

Distribution^ Parambikiilam, Cochin State, S. India. 

5. Megascolides pilatus Stejph. 

3915. Megascolides pilatus^ Stephenson, Mem. Ind. Mus. vi, p. 68, 
pi. vii, fig. 12. 

Length more than 123 mm. (the single specimen was incomplete 
posteriorly); diameter 4 mm. Secondary annnlation in some of 
the anterior segments from viii onwards. Colour grey, not 
pigmented. Prostomium ? Pirst dorsal pore in 11/12. Setse 
paired, except the lateral anteriorly, which are separated ; behind 
the male pores the setae are very small ; near the anterior end aa 
= 2 cd slightly greater than a6, and he only slightly greater 
thanc^; in front of the male pores aa=S~4a5, 6cs=2-3 ccZ; 
behind the male pores aa becomes larger, =6-7a5, and hc^^ah 
=s2 cd, Clitelliim ? Male pores on small porophores in in 
the middle of an oval thickened area which takes up the whole 
length of xviii and encroaches on the anterior part of xix. 
Female pores in front of setal zone and internal to a, Sperma- 
thecal pores on minute papillae in 7/8 and 8/9, in a. 




Fig. ^%,'--MegascoUdes pilattis Steph.; the distal ends of two penial 
setae, seen from two different aspects ; X ca. 350. 


Septa 6/7-12/18 thickened, 13/14 less so. A. large spherical 
gizzard in y; calciferoiis glands in x-xiii, bean-shaped, flattened, 
stalked, with attachment to cesopbagus at their ventral ends! 
Intestine ^gins in xvi. Last heart in xiii. Micronephridial ; in 
the anterior part numerous smaD nephridia on the septa, and 
tufted nepbridia by the side of the oesophagus ; behind, a row of 
small tufts in the line and others irregularly arranged, mostly 
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Oil the parietes but some on tlie septa; arrangement not known at 
the hinder end, which was lost. Testes and funnels free in x and 
xi. Seminal vesicles small, in xi and xii, the attachment of each 
to the septum being linear, and the vesicle consisting of a row of 
grape-like lobes on each side of the axis, the whole flattened 
against the septum. Prostates tubular, small and narrow^, of a few 
windings ; the duct does not difier much in appearance from the 
gland, is straighter, slightly shiny, but not narrower, and runs 
inwards to its termination. Spermathecse quite small, near the 
middle line, simple cylindrical sacs, without any separate duct; no 
diverticulum. Penial setae (text-fig. 68) curved in various degrees ; 
length, neglecting curves, 0*57 mm., thickness 21 ja ; the free end 
bayonet-shaped, the tip flattened and hollowed, the edge thin and 
sharp. 

Distribution, Parambikulam, Cochin State, S. India. 

6. Megascolides prashadi SUiUu 

1920. Megascolides prashadi, Stephenson, Mem. Ind. Mus. vii, 
p. 202, pi. ix, figs. 5, 6. 

Length 42 mm.; diameter 4 mm. Segments 140. Unpig- 
mented, buff-coloured. Prostomiiim prolobous. Dorsal pores 
from 12/13. In middle of body f/a=|-&c = | cc? ; behind 
clitellum 6c=| a?; in front of clitellum 

=: -I = I cd ; dd = ca. J circumference in middle of body. 
Clitellum smooth, thickened, well defined, xiii-xvii (=:5). Male 



Pig. 69 * — Megascolides pmshadi Steph. ; male genital field. 

pores on xviii, just outside b. Female pore single. Spermathecal 
pores in 7/8, in or immediately outside 6. A large fiat oval 
papilla (text-fig. 69) on xix (rather on the left side in the single 
specimen), with groove-like depression across the centre ; on xx 
a smaller and less definite papilla, also on the left side ; a few 
small whitish spots on ventral part of xvii ; on hinder border of 
viii a pair of indefinite papillae opposite setal intervals ah* 
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Septum 4/5 slightly thickened ; 5/t5-10/ll moderately strength- 
ened, 11/12 slightly. Gizzard in v. No calciferous glands. 
Intestine begins in xv (? xvi). Last heart in xii. Nephridia in 
the body generally in transverse rows, 8-10 on each side; about 
40 segmeiits from hinder end the innermost on each side enlarges, 
and S)ntinues larger to the hinder end. Testes and tunnels free 
in X and xi. Seminal vesicles 3 pairs, in ix, x and xii, the largest 



Fig. 70. — Megascolides prashadi Steph. ; sperm atbeca. 

in xii, the smallest in x. Prostates tubular, consisting of a 
number of thick adpressed coils which extend through several 
segments ; duct relatively short, narrow, broadening slightly 
towards ectal end. Spermathecse (text-fig. 70) one pair, ampulla 
a large irregular sac with much crenulated margins ; duct about 
as long as ampulla, ot moderate thickness ; a single diverticulum 
from ental end of duct, lobulated, half as long as the duct, to the 
side of which it is adherent. No penial setse. 

Distrihition, Sakarwari, on the way to Mahableshwar, W. India. 

7. Genus NOTOSCOLEX Fletcher. 

1000, Notoscolex (part.), Michaelsen, Tier, x, p. 187. 

1907, Notoscolexj Michaelsen, Fauna S.W. Austral, i, p. 162. 

1916. FotoscoleXf Michaelsen, Mjbberg’s Austral. Exp. p. 58. 

Setse eight per segment. Spermathecal pores one, two, or 
three pairs, the last in 8/9 (in certain abnormal species in 7/8). 
One gizzard in v or vi. Micronephridia present, sometimes with 
meganephfidia also. Prostates with branched canal system. 

Btstrihution (Chart II). Mainly in Ceylon ; also in S. India 
(Cochin, Travancore, Palni Hills, all close together), and in the 
E. Himalayas (three species in the Abor Country, a var. in 
Darjiling Dist.), Outside India the genus occurs in Australia 
and New Zealand. 

In 1900 Michaelsen did not regard the constitution of the 
prostates as of prime importance in the diagnosis of this genus, 
and in the Tierreich he lays more stress on the condition of the 
nepbridia, which are said to be diffuse, while the prostates may be 
either tubular or racemose. As has already been said, views as to 
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tl)e importance of the prostates have changed, and this is reflected 
in the diagnosis of the genus given in 1907, of which the above is 
a slight modification. 

An account has been given of the relation of Notoscolew to 
MegascoUdes, from which it is descended; we have now to consider 
its relation to Megascolex, its descendant. The difference is in 
the setm ; in Megascolex the lumbricine has given place to the 
perichsctine condition. 

This would seem at first to afford a good basis for distinction. 
But it is found that here also there are intermediate forms, and 
consequently the dividing line is again bound to be more or less 
arbitrary. 

There are also special relationships between certain species of 
Notoscolex and certain species of Megascolex, Thus Michaelsen points 
out (70) the great similarity between Notoscolex poyimitdiamis and 
Megascolex iravancorensis, and the propriety (except for the setae) 
of ranging N, ponmudiamts and its variety mniis (=A^. tenmalai) 
as mere varieties of 31. travancorensis, which also has several 
varieties of its own — the whole forming a large group of related 
forms. Again in a later paper (83 a) Michaelsen remarks on the 
arbitrary character of any division between the two genera, and 
adds another case of similarity between species of the one and 
speciew*! of the other genus found in the N. Island of New Zealand. 
He believes that the genera must be united, but does not actually 
carry this out in practice. Perhaps the most striking instance of 
similarity between species of Megascolex and Notoscolex is that 
which I have described (104) between if, horai and the Notoscolex 
group comprising JV. oneili^ stetvart% and stricitus. 

The series of connecting forms l5etween Notoscolex and 3Iega- 
scokx, beginning from the purely lumbricine arrangement of the 
setaB, shows us first an increase in the number of the setae at the 
hinder end of the body only, while the anterior end still has the 
four couples (Megascolex willei/i); then the number of setae in the 
anterior segments also begins to increase, at first from four couples 
to six {Megascolex :iggoch(ehis), in other cases to eight couples, and 
so on ; when the number has increased considerably the coupled 
arrangement begins to be lost, and we arrive at the ordinary 
perichsetine condition. Por the purpose of classification the 
dividing line is placed at the first departure from the pure 
lumbricine condition ; if a specimen shows an increase in the 
number of setje in any part of the body, it is a 3Iegascolex (in the 
same way that a specimen showing any departure from the purely 
tubular condition of the prostates is to be accounted a Notoscolex^ 
not a Megascolides). It may, of course, be impossible to assign a 
worm to its right genus, if we have only the anterior end for 
examination, since in some cases, as already said, the multiplication 
of setae has taken place only in the posterior part of the body. 

What force is there in the arguments for the fusion of the two 
genera? Is their fusion, as Michaelsen says, unavoidable? Ido 
not think so. 



204 


MEGA SCOLECl D.E. 


Grenera are established for our convenience, to denote an 
assemblage of forms bound together by a set of common characters ; 
if the range of the characters is too wide, the genus ceases to be 
useful ; to a certain extent this is also the case if the number of 
included forms becomes too large. In the case of Birds, for 
example, quite minute characteristics are used for generic distinc- 
tions, so that in this Class the amount of difference between the 
Orders is less than that between the genera, or perhaps even 
between species in some other groups. In other words the 
amount of splitting which is permissible depends on the number 
of forms to be dealt with ; groups which are too large become 
unwieldy. 

jS^ow any definite dividing line can be used for purposes of 
classification. And the abandonment of the liimbricine arrange- 
ment of the setm is such a definite dividing line — there are either 
eight setm per segment throughout the body, or there are more 
in some part of the body. Moreover, the distinction is a natural 
one and corresponds to the path of phyletic evolution ; the liim- 
bricine is the primitive arrangement and the perichmtine the 
derived. 

As to the objection that if we have not the hinder part of a 
worm we may be unable to classify it — there is no law forcing us 
to classify or describe every specimen that comes before us. 
Specimens which are in a bad condition, or imperfect, have to be 
put on one side daily; if some essential part of the specimen is 
lacking, we can do nothing with it, and so we can do nothing with 
an animal without hinder end if the hinder end happens to be an 
essential portion. 

The only objection which could cause hesitation is that implied 
in Micliaelsen^s citation of closely allied individual species of 
Botoscolex and Megcmoleiv, Certain species of these two genera, 
occurring in the same neighbourhood, resemble each other remark- 
ably ; it is a fair supposition that the JSIegascohiV form has evolved 
from the BotoscohiV in each case^ i, e., an increase in the numbers 
of the setoe has taken place independently in more than one 
locality — in other woixls the genus Jfegascoliw is poly phyletic. 
This, it is held, cannot be permitted, and a \^ay out of the 
difficulty is found in fusing the parent genus Noioscole.v with the 
descendant Megascolex. 

I have argued the whole question of polyphyly at some length 
elsewhere (95). The conclusion at which I arrived is that 
certainly MegascoJex and possibly other genera of Megascolecina) 
are polyphyletic, but that this cannot be obviated by fusions of 
genera. Thus not only is Megctscolex descended froin more than 
one species of AtowZeaj, but it is descended from Perionyxm well, 
and possibly from Spenceriella too. It would be necessary there- 
fore to fuse not only Botoscolex and MegascoleX) but Feriongx as 
well, Bot would this be enough ; the new genus Megascdfex so 
arrived at would still be diphyletic, derived from Dijgoroolmta and 
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Megascolides, We could rjot, in fact, get a moiioplijletic genus 
uutii we had united all the members of the Ferionycc line ot 
descent with all those of the Notoscolex line down as far as their 
common starting point in PhUelliis. 

I might point out that exactly the same arguments which are 
used to justify the union of Notoscolex and Megascolex may he used 
in favour ol^ a fusion between Megascolides and Notoscolex {cf, p. 194 
supra), 1 have already said that the only reason for keeping 
these two genera distinct is one of convenience ; but the reason 
is sufficient. 


Key to the Indian species of Notoscolex. 


1. Penial setm present 

Penial sette absent 

2. Calciferous glands in xv-xvii 

No calciferous glands 

3. Copulatory cushions median, 4-6 in number, on 

17/18 and following segments 

Copulatory cushions one pair, on 11/12 

4. Spermathec£e one pair, opening in 8/9 

Spermathecje tw'o pairs, opening in 7/8 and 8/9. 

6. Calciferous glands in one or more of segments 

xv-xvii 

Calciferous glands in viii, ix, or x to xii 

(3-0 pairs) 

No calciferous glands 

6. Vesiculje seminales one pair, yesti^al, in xii . . 
Vesiculm seminales two pairs, in xi and xii ... . 

7. SpennatliecjB without diverticulum 

Spermathecse with short club-shaped diverti- 
culum 

8. Three pairs calciferous glands 

Four or five pairs calciferous glands. 

9. Meganephridia in posterior part of body 

No meganephridia . 

10. Three pairs of spermathecse 

Two pairs spermathecie 

11. Copulatory organs on 12/13 and 20/21 

No such copulatory organs ; 

12. Anterior pairs of (testes) funnels and seminal 

vesicles vestigial 

Anterior pairs of testes, funnels and seminal 

vesicles absent (metandric condition) 

Both pairs of testes, funnels and seminal vesicles 
well developed (holandric condition) 


2 . 

rx 

o 

o. 

4. 

N. crassicystis. 
K. jachsoni, 

N, tenniticola, 
K, gravely {. 


C. 


8 . 

10 . 

N, ceylanensis, 

7. 

K, trincomaliensis, 

JS\ decipiem, 

N. sfewarfi, 

9. 

K. oneili, 

N. striatm, 

N, damhuUaenm, 
11 . 

K, hraepelinu 
12 . 


N, ponnmdianuB, 
K, sen tar Iks, 

K. ten7nalai 


A number of small groups of allied species may be distinguished 
within the genus. iV. trincomaliensis and decipiem, both from 
Ceylon, form sueh a group ; K, pommidiamis, scutaruis,md tenmaXai 
(i. e., the whole of the S. Indian species) form another. Possibly 
jVi gravely i and termiticola, both from Oejdon, constitute a third. 

The most striking group of related species, however, is that from 
the Abor Country (a variety of one species also in Darjiling Dist.), 
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iV. stewaHi, stnaius, aud oneili. All these have tlie organs of the 
anterior part of the body one segment further forward than 
normal (male pore on xvii, etc.); they are tlie only members of 
the genus which liave the calciferous glands in front of the ovarian 
segment; secondary an nulation is present in most of the pre- 
clSellar segments; aud del is equal to about f circumference. 
In addition, several characters are common to two out of three of 
the group. 

1. Notoscolex ceylanensis (Mich.), 

1897. Cryptodiilm c£?y/«we?is/s,Michaelsen, Mt. Mus. Hamburg, xiv, 
p. 183, pi. iig. 3. 

1900. liotoscolex ceplcmensis, Michaelsen, Tier, x, p. 191. 

Length 120-280 mm. ; diameter 3|-6 mm. Segments 159-230. 
Colour ? Presto miuin retractile, no distinct tongue. In general 
trianiiiilar. In anterior and middle parts of the bodyaa=|6c, 
ab less than cd, cd=:.^ hc^ dd=| circumference; in hinder part of 
body ah = cd = haa = | to | 5c, dd less than h circumference. 
First dorsal pore at 10/11. Oiitellum ring-shaped, swollen, well 
defined, xiii-xvii ( = 5). Male pores in line with 5, on small 
papiJlse in the centre of sucker-like depressions with raised edges, 
which are often united by a median bridge. Female pores paired, 
within the lines a, in a depressed oval area. Spermathecal pores 
on the hinder part of viii and ix, between b and c. A copiilatory 
cushion, rectangular or square, on xix-xxi, reaching as far as 5 on 
each side, often divided by a transverse or a longitudinal groove, 
bearing two pairs of sucker-like pits, large and round, corre- 
sponding to grooves 19/20 and 20/21. Often in addition a 
midventral depression on 16/17 or 17/18, or on xx. 

Septa 6/7-11/12 much thickened, 5/6 and 12/13 slightly. 
Gizzard in v ; calciferous glands in xv-xvii, three pairs, broadly 
kidney-shaped. Intestine begins in xix. Last hearts in xiii. 
Nephridia form on each side of the nerve cord a thick tuft, 
attached to the body- wall in c; further out there are only 
scattered yillus-like nephridia. Funnels enclosed in unpaix*ed 
testis sacs in x and xi. One pair vestigial seminal vesicles, i^aee- 
mose, in xii. Prostates of the Pheretima-type, compact, confined 
to xviii ; duct fairly short aud thin, bent, slightly wider towards 
its termination, Spermathecal ampulla an elongated sac ; duct long 
and narrow, half as thick and somewhat longer than ampulla, 
fairly well demarcated from ampulla; two small club-shaped 
diverticula, one of which is vestigial or may be wanting, join the 
duct above its middle. No penial set®. 

Remarhs. The testis sacs are noteworthy. 

Distribution, Nuwara Eliya, Ceylon, 
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2. ISfotoscolex crassicystis (McZi.). 

1897. Crifptodrilus cmssieustis. Micbaelsen, Mt. Miis. Hamburg, 
xiv,p. 194, pi. figs. 19, 20. 

1900. Noios€ole,c crassicystis, Micliaelsen, Tier, x, p. 195. 

Length 221-425 mm.; maximum diameter 9-11 mm. Seg- 
ments 230-294; V biannular, vi and subsequent segments 
triaiinular, or with other secondary annulations in addition. 
Colour? Prostomium prolobous. Dorsal pores from 11 / 12 . 
Setje small, not -visible on the first and last few segments, all 
ventrally situated ; = 5 = 1 | he, ah = ^ cd ; dd = f circum- 

ference. Clitellam swollen, ring-shaped, well defined ; xiii-xvii 
(=5). Male pores on papillae in (ih. Pemale pores paired, close 
to the middle line. Spermathecal pores in 7/8 and 8/9 in ah, 
Copulatory cushions 4-6 in number, median, transversely elon- 
gated, laterally reaching to h, on 17/18-20/21, 21/22 or *22/23; 
each bears a transverse row of dark points, probably gland pores. 

Septum 5/6 very thin, 6/7-9/10 strongly thickened, lO/ll and 
11/12 slightly thickened. A very strong gizzard in vi ; calci- 
ferous glands three pairs, in xv-xvii, bulky, kidney-shaped, 
constricted in sev’eral places. Intestine begins in xix. Last 
hearts in xii. Testes and funnels free in xi, large. VesiculsB 
seminales racemose, in xii. Prostates of Pheretima-type, com- 
pact ; duct almost straight, fairly short and thin. Spermathecal 
ampulla small, semi-glohular ; duct short, very thick, appearing 
bulged on one side; one or two short, thickly pear-shaped diverti- 
cula on duct. Penial setae ca. 2 mm. long, maximum diameter 
40 ju, tapering gradually, bent in a simple curve with truncated 
tip, proximal to which is a knife-like sharp ridge; distal end 
ornamented with numerous oblique circlets of fine teeth which 
often fuse to form oblique ribs. 

Eemarics, Apparently metandric. 

BiHtnh%iiion, Nuwara Eliya, Ceylon. 

3. Wotoscolex dambullaensis {Mich.), 

1897. Crt/ptodrihs dambullaemis, Micliaelsen, Mt. Mus. Hamburg, 
xiv, p. 181, pi. tig. 0. 

1909. Notoscolex dcmhuUam&is, Micbaelsen, Tier, x, p. 196* 

Length 230 mm, ; maximum diameter 9 mm. Segments 
ca. 540 ; ii-vii biannular, viii-xi triaiinular, vii-xvii quadriannular. 
Colour ? Prostomium ? Setse small, invisible in the anterior 
segments, on raised ridges, the lateral widely, the ventral some- 
what more closely paired ; = 2 60=2 cd ; dd = | circum- 

ference. First dorsal pore at 12/13. Clitellum? Male pore 
unpaired, midventral, on a broad oval cushion which takes up the 
length of segment xviii ; on xvii and xix are also median eleva- 
tions, and so too on the following segments in diminishing degi*ee, 
the whole forming a sole-iike elevation sharply defined in front, 
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gradually fading behind. Two pairs of small papillte, on the 
anterior*^ border of the cushion of xix and the hinder border of 
that of xvii. Female pores? Spermathecal pores three pairs, 
near the middle line, in 6/7-S/9. 

Septa 5/6 thin, 6/7-12/13 thickened. Grizzard in v. 'No calci- 
ferous glands ; swellings of oesophagus in xiv-xvii (?). Intestine 
begins in xviii or xix. Last hearts in xiii. MicronephridiaL 
Testes and funnels free in xi. Small seminal vesicles in xii. 
Sperinatiiecal duct short; diverticulum broadly ovoid, witlioiit 
stalk, sessile on the duct, containing numerous seminal chambers, 
Ko penial setse. 

Bemarh, Apparently metandric. The species was described 
from a single specimen, somewhat immature ; the prostates were 
not fully developed. 

Distribution. Plains Is, of Dambulla and Trincomali, Ceylon. 


4. Notoscolex decipiens 

1897. Cr^ 2 ^todnlus decipimSf Michaelseii, Mt. Mus. Hamburg, xiv, 
p. 197, pL fig\ 18. 

1899. Cruptodrilus decipmts, Miehaelsen, Zool. Jahrh. Syst. xii, 
p. 140. 

1000. Notoscolex decipiens, Miehaelsen, Tier, x, p. 191. 

1910. Notoseolex decipiens, Miehaelsen, Abb. Ver. Hamburg, xix, 
p. 62, pi. fig. 21. 

Length 75 min.; diameter 2-2| mm. Segments 134. Colour 
an equable grey. Prostomium and segment i retractile or vestigial, 
or fused with ii. First dorsal pore iu 11/12. Set® finely orna- 
mented at tip, widely placed; in general a«=6c=l|a6=l^ cd ; 
in clitellar region setae a get nearer the midventral line, so that 
a«=:l| bc^cd. Clitellum constricted, saddle-shaped, |xiii- 
xvn(=4i). ’ Male pores between the lines of a and h on trans- 
versely oval papiilse which reach from a to near c. Female pore 
unpaired, Spermatbecal pores midway between a and the middle 
line, two pairs, small, in 7/8 and 8/9. A rectangular rather 
elongated cushion often present ventrally on xix-xx, laterally 
reaching a little beyond h ; a pair of roundish papiilse usually on 
13/14, sometimes additional pairs on 14/15 or 14/15 and 15/16, 
rarely a pair on 12/13. All these marks may be absent. 

Septa 6/7-11/12 slightly thickened, the last very little. Gizzard 
in vi. One pair calciferous glands, elongated, with narrow stalk, 
projecting from xvi into the segments in front and behind. Last 
heart in xiii. Testes and funnels free, in x and xi. Two pairs 
grape-like seminal vesicles in xi and xii. Prostates branched, with 
large iobed glandular portion, extending through several segments ; 
duct long, thin, slightly bent. Spermatbecal ampulla consisting 
of ovoid ental and narrower cylindrical ectal portions, the duct 
being rather short and still thinner ; diverticulum from junction of 
duct and ampulla, short, stoutly club-shaped. No penial setae. 
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Remarks, The copulatory papillse and cushions maj be entirely 
absent ; their presence and absence in the various situations seem 
to be characteristic for worms from various places, but not so 
constantly as to allow us to speak of local races. On the num- 
bering of the segments, compare remarks on JSI, steioartL 

Distribution, Colombo (garden of Museum), Peradeniya, Panad- 
hure, Kaniye near Trincomali, Avissavela 30 miles N.E. of 
Colombo, — all in Ceylon. 

5. Notoscolex gravelyi BtepK 

1916. Notoscolex gramlyi, Stephenson, Rec. Ind. Mus. xii, p. 325, , 
pi. xxxi, fig. 19 ; pi. xxxii, fig. 20. 

Length 29 mm.; maximum diameter 1 1 mm. Segments 110. 
Colour in life white ; dirty brown when preserved. Prostomium 
epilobous 4, tongue broad, cut off behind. Dorsal pores apparently 



Pig. ’IZ^'—Rotoscolex gravelyi Stepli. ; penial 
seta ; a, slightly magnified, to show the 
general form ; 6, highly magnified, the 
distal end only. 

from 9/10. Setae widely paired; in anterior part of body ah^ 
|aa=|6c=cc?, and circumference; posteriorly and cd 

are a little greater relatively to aa and 5c; at the hinder end hc^cd 
[i,e,>, the lateral setae are no longer paired), a6=|u(it, and dd is 
considerably less than J circumference. Clitellum xiv-xvi (=3). 
Male pores in line with 5, on slightly raised transversely oval areas 
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which extend inwards to u. ITeinale pores apparently paired, in a 
whitish groove which in length equals ctct and is just in front ot 
the setal zone. Spermathecai pores indistinguishable externally, 
two pairs, in 7/8 and 8/9, a little ventral to c. A pair of small 
papilla on xvii, in front of the male pores (artefacts ?). 

A number of septa— 8/9-18/14— slightly strengthened. A 
large barrel-shaped gizzard in vi. ISTo calciferoiis glands, but the 
oesophagus is bulged in xv and xvi. Intestine begins in xix. 
Last hearts in xiii. In most segments from pharynx to prostates 
a large nephridial tuft on each side; behind this mega- and micro- 
nephridia coexist, the former as ' prominent elongated loops, 
becoming smaller towards the hinder end and finally indistin- 
guishable from the micronephridia, which become more numerous 
and prominent towards the hinder end. Testes and funnels free 
in X and xi. Seminal vesicles small, racemose, in xi and xii, 
Pzmstates small and confined to xviii, compact, slightly lobed 
on the surface; duct relatively long, shining, bent or wavy, 
directed transversely inw'ards. Ovisacs in xiv. Spermathecal 
ampulla elongated, narrowing to form the duct without any sharp 
demarcation ; duct half as long and half as wide as ampulla ; 
diverticulum joins junction of ampulla and duct, and is an ovoid 
sac with stalk as long as itself, sac and stalk being about one-third 
as long as the ampulla (text-fig. 71). Penial setm (text-fig. 72) 
0*9 mm. long, 7 /x thick, the proximal half fairly straight, the distal 
portion undulating; tip pointed, no ornamentation, but the 
terminal portion shows small irregularities of outline. 

Distribution. Xandy, Ceylon. 

6. Notoscolex jacksoni {Becld.). 

1890. Deodrilusjacksoni^ Beddard, Quart. J. Mic. Sci. xxxi, p. 467, 
pi. xxxiii, figs. 12-14, pi. xxxiii A. 

1896. Deodrilusjacksoni, Beddard, Monog. p. 479. 

1897. Cryptodrdm jachsoni^ Michaelseii, Mt. Miis. Hamburg, xiv, 

1900. Notoscolex jaehsoni, Michaelseri, Tier, x, p. 196, 

Length 830-860 mm. and more; diameter 9-13 mm. Segments 
530 and more. Prostomium retractile ; segment i traversed by 
longitudinal grooves : secondary anniilation in anterior segments. 
First dorsal pore in 13/14. Setse ornamented on distal portion 
with a number of minute pointed processes, and truncated at the 
free end; no setse on first five segments; paired, all ventral; 
cm^bc^2ah^2cd\ | to i circumference. Cl itellum swollen, 
ring-shaped, f xiii-xvii (= 4|). Male pores in a, on longi- 
tudinal ridges which extend in ah from the setal zone of xvii to 
that of xix; the ridges appear as a series of papillae, separated by 
the intersegmental furrows. Female pores paired, not far from 
the middle line, in front of the setal zone of xiv. Spermathecal 
pores in 7/8 and 8/9, in ah. One pair of copulatory cushions, 
often fused midventrally, over 11/12. 
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Septa 6/7-12/13 thickened. Gizzard in vi. Three pairs 
calciferoiis glands in xv-xvii, bilobed, a deep transverse fissure 
separating the lobes. Intestine begins in sx. Last hearts in xii. 
Male funnels in xi. Seminal vesicles in xii. Prostates fairly 
compact, not greatly transgressing the limits of xviii ; duct fairly 
short, straight. Spermathecal ampulla ovoid, finely ringed ; duct 
short and moderately stout; diverticulum small, nodule-like, 
containing about four seminal chambervS, opening into the upper* 
end of the duct or into ampulla. Penial setae slightly curved, 
ornamented at the distal end with numerous transverse striae. 

Eemarhs, Apparently metandric. Neither Eedclard nor 
Michaelsen in their descriptions give the relations of the setal 
intervals, and Michaelsen is obviously wrong in the ratios he 
gives in the Tierreich; the only source is BeddaixFs figure. 
Beddard found two forms of penial setae, but Michaelsen obtained 
only one, and considers that tlie second form described by Beddard 
was different only through losing its sculpture. 

Distribution. Nuwara Bliya and Trincomali, Ceylon (perhaps 
elsewliere in Ceylon, as no further indication than “ Ceylon” is 
given by Beddard). 

7. Notoscolex kraepelini {Mich.). 

1903. Trinephrus hraepelinif Michaelsen, Mt. Mus. Hamburg, xxi, 
p. 128, text-fig. 

Length 58 mm.; diameter 2|-3 mm. Segments 216. Colour 
violet-brown. Prostomiurn epilobous tongue cut off behind. 
.Dorsal pores from 9/10. Setm larger at the ends of the animal ; 
in general widely paired; dd throughout slightly less than 
i circumference; behind clitellum ab^\aa^cd., and «a = 1^6c; 
further forward the ventral pairs are closer and the lateral pairs 
are wider, so that ah is less than cd. Clitellum ring-shaped, 
xiv-xvi (=3), dorsally getting on to xvii (=3|). Male pores just 
outside the line b, laterally placed within depressions which are 
included within a common spectacle-shaped wall which touches 
17/18 and 18/19. Spermathecal pores two pairs, in 7/8 and 8/9, 
in b. Copulatory organs midventral on 12/13 and 20/21, as 
spectacle-shaped glandular walls enclosing a pair of transverse 
glandular areas with groove-like depressions ; the depressions 
slightly more extensive than the interval ab ; the posterior wall 
more extensive than the anterior, reaching to <?, the anterior to 
midway between b and c. 

A few septa behind the gizzard somewhat thickened. A 
barrel-shaped gizzard apparently in v. No calciferous glands. 
Pive micronephridia on each side per segment as a rule, in fairly 
regular longitudinal lines ; the ventral two, about half as large as 
the others, may be fused, thus giving four all about the same 
size. Two pairs seminal vesicles, in xi and xii, lobed, and the 
lobes again cut up into small globular lobules, the whole racemose. 

p2 
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Prostates composed of large loosely connected lobes ; duct fairly 
muscular, slightly curved in an S? narrow at its beginning, some- 
what widened eotally. Spennathecal ampulla ovoid, the bent 
duct separated off by a slight constriction, longer and somewhat 
narrower than the ampulla; diverticulum tubular, longer than 
ampulla and duct together, slightly swollen at ental end, with 
a short, thin, and beat stalk attaching ic to octal end of duct. 
jSTo penial setse. 

Distrihution. Central Ceylon. 

8. Notoscolex oneili 

1914. Megascolides oneilli^ Stephenson, Pec. Ind. Miis, viii, p. 377, 
pi. XX vi, -figs. 1, 2. 

1916. Megmcolides oneilli, Stephenson, Rec. lud. Miis. xii, p. 314, 
pi. XXX, fig. 8. 

Length 185 mm. ; maximum diameter 6 mm. Segments ca. 244. 
Colour a liglit ojive-green. Prostomiuin proepiloboiis. Secondary 
annnlation on most of the preclitellar segments. Dorsal pores 
from 10/11. No setm certainly visible on ii, very small and 
difficult to see on all the most anterior segments ; rather widely 
paired; ua = 2 anteriorly, =s:2^ah behind the clitellum, 
further back; he slightly or obviously greater than cd, and 
= (Id approximately | circumference; setie present on 



Fig. 73,— oneili (Steph.) ; genital ami ; c, clitalluin ; 
if, transverse depression ; ^ , male aperture. 

clitellum, but absent ventrally on xvii and xviu. Clitellum xiii- 
fxvi (=3 3§). Male pores on xvii, between a and with 
tumid lips, and connected by a transverse groove which continues 
outwards beyond the pores and then turns backw'ards as far as the 
middle of xviii ; a second pair of longitudinal grooves internal to 
these in the longitudinal part of their course ; transverse grooves 
in the space between these latter, and a transverse depression in 
front of the male pores (text-%. 73). Female pores in the setal 
zone of xiii, near the middle line. Spennathecal pores two pairs^ 
in in 6/7 and 7/8. 
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Septa 6/7-10/11 thickened, the next tw'o slightly so. A large 
firm cylindrical gizzard in vi. Calciferous glands four pairs, in 
ix-xii. Intestine begins in xiv. Last heart in xii. Micro- 
nephridia exist alone in the anterior part of the body, a large mass 
on the anterior face of 5/6, and a tuft on and behind a soft white 
pad which lies internal to the prostatic aperture being specially 
notable; in the hinder part of the body, along with micro- 
nephridia, are inegauephridia, of considerable size, each composed 
of a number of loops, lying on the intestine, to which they are 




Fig. 74. — Kotoscolex oneili (Steph.) ; spermatheca ; a, in situ ; 
h, main portion turned back. 

attached in the neighbourhood of the dorsal vessel Funnels free 
in X, and somewhat doubtfully present in ix. Seminal vesicles in 
X, attached to the posterior face of 9/10, flattened 'and lobed ; and 
in xi, attached to the posterior face of 10/11, Prostates much 
lob dated, extending through several segments; duct bent once or 
twice in its course, narrower towards its ectal end. Ovaries and 
funnels in xii. Sperinathecae (text-flg. 74) not distinguishable 
into ampulla and duct, tubular, each bent on itself several times, 
its inner end rather dilated; situated near the middle line; a small 
subglobular diverticulum attached close to the ectal end. No 
penial setee. 

Eemarh* There is an abnormal shifting forwards of the organs 
in the anterior part of the body by one segment ; this occurs in 
the variety also. 

The seminal vesicles in x seem to point to a pair of testes in ix ; 
the testes, however, could not be identified in the specimen. 
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I have recently made a special re-examination of the single 
specimen, with regard to this latter point and to tlie numbering of 
the segments. 

Distribution, Janakmuldi, Abor Country, E. Himalayas. 
a, var. monorchis 

3916. MegascoUdes oneilli, var. monorchis, Stephenson, Hoc. Ind. 

Mus. xii, p. 313. 

Length 115 mm. ; maximum diameter 5 mm. Segments 188. 
Colour pale buff. Prostomium proloboiis. Dorsal pores from 9/10. 
Setae very small ; behind the clitellum ora, =3-4 ah, ah^ 

cd^2ah; in front of clitellum act smaller, =2 ah or more, he 
greater tlian aa, equal to or less than 3 ah, ccl as before. Clitel- 
lum? Ventral surface of xvii thickened; secondary furrows in 
front of and behind the apertures, somewhat as in the typical 
form ; the anterior two-thirds of xviii also thickened. 

Calciferous glands in viii-xii, kidney-shaped. Testes and 
funnels free in ix. Seminal vesicles in x, xi, and xii, on the 
anterior wall of each segment, those of x of moderate size, the 
others small (of xii wanting on one side). Prostate small, tongue- 
like (perhaps not fully developed); duct considerably coiled, soft, 
not muscular. ^ Speruiathecas are small ovoid sacs, duct scarcely 
separately distinguishable ; cylindrical diverticulum from base of 
ampulla, half to two-thirds as long as ampulla. Eor the rest, as 
the type form. 

Remarks, The presence of seminal vesicles in xi (and xii on one 
side) would seem to imply testes in x, in which case there would 
scarcely be sufficient reason for keeping this form as a distinct 
variety. It is possible that if the single specimen had been more 
fully mature the second pair of testes and funnels would have 
been identifiable. 

Distrihntion, Darjiling to Soora, 7000-5000 ft., E. Hima- 
layas. 

9, Uotoscolex ponmudiamis Mich, 

3013. Rotoscolex ponmvdiamis, var. iypicus, Michaelsen, Mt. JMus. 

Hamburg, xxx, p. 79, text-fig. 1. 

Length ea. 170 ram,; diameter 1§-2| mm. Beguients ca. 280. 
Body very slender. Prostomium ? Setie enlarged in the most 
anterior segments, and also at the hinder end ; widely paired, 
ah=-^aa=c4 ; hc=:aa anteriorly, but behind is little more 
than tlie distance between the aetm of a pair ; the line d in 
the hinder part of the body is quite irregular, and the width of 
cd vanes, being less or more than he and dd; dd anteriorly 
— ca. 5 circumference, but. behind may be much less. Clitelliim 
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ring-shaped, |xiii-|xvii (=4), indented behind. Male pores 
probably about in the line «, on the sides of a midventral longitu- 
dinal groove. Female pore single, on the anterior part of xiv. 
Spermathecal pores two pairs, just lateral to a, in 7/8 and 8/9. 

Septa 6/7-13/14 thickened, 8/9-10/11 especially, decreasingly 
so in front and behind these. A large gizzard in vi. No calci- 
ferous glands, but oesophagus very, vascular, and with lamellar 
structure of its walls in viii-xiv. Last heart in xiii. Microne- 
phridial. Funnels free in x and xi, those in x vestigial. Seminal 
vesicles in xi and xii, the latter normally developed, racemose, the 
anterior pair apparently vestigial. Prostates lobulated, extending 
through xvii-xxi, cut up by the septa ; duct short, passing with 
an S-shaped curve transversely inwards, thicker and slightly shiny 
in its ectal part. Strong muscle strands pass between the inner 
aspect of the longitudinal depression in this region and the 
ventrolateral part of the parietes. Spermathecal ampulla pear- 
shaped, bent at its ectal end, the wall showing low folds internally 
in its middle third ; duct thin and short, not sharply marked off, 
narrowing to its termination ; diverticulum slenderly pear-shaped, 
about one- third as long as ampulla, joining junction of ampulla 
and duct. No penial setae. 

Distrihxition. Ponmndi, Travancore, S. India. 

10. Notoscolex soutarius Mich. 

1907. NotosicoUx scutarm, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 153, text-fig. 6. 

1909. Notoscolex scutarius^ Michaelsen, Mem. Ind. Mus. i, p. 164, 
pi. xiii, figs. 4, 5. ^ 

1916. Notoscolex scutarius, Michaelsen, Mjoberg^s Austral. Exp. 
p. 51. 

Length 68-90 mm. ; maximum diameter mm., middle 
and hinder parts of body scarcely 1 mm. thick. Segments 120- 
140. Colour yellowish grey. Prostomium proepilobous. First 
dorsal pore in 13/14 (or further forwards ?). Setae rather small, 
widely paired ; in front aa : ah % he: ed^l2 : 8 : 10 : 9 ; behind 
=5:3: 4:3; in front fZc/=:| circumference, but is less behind. 
GJitellum distinct only on xiv-xvi, indistinctly extending on to 
more or less of xiii (and ? on to anterior part of xvii). Male 
pores in the situation of h of xviii,on a trapeze-shaped midventral 
area with rounded angles, broader in front, its margin raised, its 
centre sunk or fiat, taking up the whole of xviii in length and 
laterally extending some distance beyond h (text-fig, 75). Female 
pores on a median darker area which extends between setae a. 
Spermathecal pores two pairs, in 5, in 7/8 and 8/9; the ventral 
walls of vii-ix may be swollen and glandular. 

Septa 6/7-11/12 somewhat thickened, 12/13 very slightly so. 
A relatively large gizzard in v. No calciferous glands. Last 
hearts in xiii. The micronephridia aggregated into tufts on the 
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lateral body- wall in the anterior half o£ each segment; in the 
clitellar region the tufts are more expanded, and spread over 
nearly the whole ventral and lateral body-wall. One pair of testes 
and funnels in xi. One pair seminal vesicles in xii, broad, grape- 
like. Prostates with loosely lobed glandular part, band-like, 
extending through about six segments ; duct about half as long as 
glandular part, fairly thin, describing one large loop and one or 



Fig. *!f>.—Notosoole^ scuia7*ms Mich, 
region of male apertures. 



Fig. 76 . — Notoseolex sciiUmm Mich. ; 
spermatlieca made transparent 
by acetic acid ; X 15. 


two smaller ones. Spermathecal ampulla pear-shaped ; duct some- 
what shorter, thin, not sharply marked off from ampulla ; diverti- 
culum club-shaped, slender, about as long as ampulla and duct 
together, with simple chamber, attached to ectal end of duct 
(text-hg. 76). No penial setse. 

. Remarhs, Metandric, and thus showing a possible relation to 
JV. pommidianus^ in which the anterior pairs of testes and funnels 
are vestigial; Michaelsen also compares the male field. The 
nephridial condfitiou is somewhat reminiscent of Wooclwardia 
safdsinanmi. 

Distribution, Yilpatti, Palni Hills, S. India. 


11. Notoscolex stewarti 8tep7i, 

1914. Notoscolex Stephenson, Eec. Ind. Mas, viii, p. 882, 

pi. xxvi, figs. 6-8. 

Length 85 min. ; maximum diameter mm. Segments 216 ; 
preclitellar segments,^ except the first few, triamiufate. Colour 
pale olive gz*een, first few segments colourless, Prostomium small, 
prolobous. First dorsal pore in 9/10 or 10/11. Setse behind the 
clitellum on small white transverse ridges ; aa (more 

posteriorly = | «a)=| ho^od behind the clitellum ; in front of 
clitellum the same, except that dd very slightly less 

than I ch'cumference. Clitellum ring-shaped, xiii-xv (= 3), 
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Genital field (text-fig. 77) thickened, marked by short transverse 
fissures, and by two longitudinal grooves, bent outwards at their 
ends,*extendiug from xvi to xviii, with small tag-like processes in 
the bends, the grooves being united in front and behind by 
transverse shallow depressions without definite margins. Male 
pores in the longitudinal grooves, at the middle of their length. 
.Female pores paired, just in front oE and internal to setm a of xiii. 
Spermathecal pores small, slit-like, in 6/7 and 7/8, approximately 
in a. 

^ Septa 6/7-8/9 considerably thickened, the three following only 
slightly. A barrel-shaped gizzard in front of 6/7, moderately 
stout. OalciEeroua glands in x, xi, and xii. Intestine begins in 
xiv. Micronephridial ; tufted nephridia at sides of gizzard. Last 
heart in xii. Testes and funnels free in ix and x. Two pairs 



Fig. 77 . — Noiomlex sfeiocarfi Steph. ; Fig.;78 . — Notoscolex siewarti Steph. ; 
genital area; nodwlar pro- spermatbeca. 

jection; ?f., transverse depressions; 
c? ? male aperture. 

seminal vesicles in x and xi, flattened anteroposteriorly, with 
slightly lobulated edges, arching up from below so as nearly to 
meet above the gut. Prostates large, cut into two lobes by septum 
17/18, each lobe a compact mass somewhat indented into secondary 
lobes ; duct short, with a single U-shaped bend. Ovaries in xii. 
Sperniathecm (text-fig. 78) in the middle of large nephridial tufts; 
ampulla a pear-shaped sac, narrowing to be attached to the 
body-wall with hardly any duct; diverticulum club-shaped, about 
equal in length to the ampulla, arising in the substance oE the 
body-wall, 

lUmarh, This species, like JSf, sinatit^^ N, oneili and its variet}^ 
has the organs of the anterior part of the body one segment 
farther forwards than normal. I have recently re-examined the 
type-specimens, and find that the setae begin on segment ii; the 
condition is thus not quite the same as in iY. decipiens^ where the 
setae begin on segment i, and the original first segment is thus 
either retractile, or vestigial, or has fused with the original second 
segment (Michaelsen, in his description of N. decipiens, adopts the 
theoretical, not the actual, numbering of the segments). 

Dutrihution, Eotung, Abor Country, E, Himalayas. 
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12. Kotoscolex striatus Sieph, 

1914. Notoscolex striatus, Stephenson, Eec. Ind. Mus. viii, p, 380, 
pi. xxvi, figs. 3-5. 

Length 210 inm. ; maximum diameter 5~6 mm. Segments 297 ; 
iv and v biannulate, the rest triannuiate. Colour pale yellowish 
or grey, except clitelluin which is light brown. Prostoiniuni 
small, prolobous. First dorsal pore in 9/10. Setae relatively; 
small, all ventral ; behind clitellum he. is, 

slightly greater than eel-, in front of clitellum the ratios are 
variable, slightly greater than hcia, thus the, 

pairing of the lateral setae is wide behind and absent in front 
of the clitellum ; circumference. Clitellum xiii--xv 

(=3). Genital area (text-fig. 79) extends from the setae of xvi to 
those of xviii, is rectangular, laterally reaching c on each side, 
depressed in the centre, brown in colour; within the area a pair 




Pig. l^.-^Notoscolex striatus Steph. ; Fig. ^O.^-Notoscolea' sfriatus Steph. ; 
genital area; the shading shows spermatheca. 

the extent of the brown color- 
ation; 71., small nodular eleva- 
tions at the bend of* the grooves. 

of longitudinal grooves which bend outwards at their ends; in 
the angles of the bends are four papillse, nodular and wart-like. 
Male pores in the grooves, on xvii in the line of Female pores 
paired, in front of sette a of xiii (?). Spermathecal pores minute, 
in 6/7 and 7/8, internal to a. 

Septa 6/7-10/11 much thickened. A large barrel-shaped 
gizzard in vi. Calciferous glands in ix-xii. Intestine begins in 
xiv. Last heart in xii. Micronephridial. Testes and funnels 
free in ix and x. Seminal vesicles in x, xi, and xii, lobulated and 
flattened anteroposteriorly. Prostates small, lobed; the duct 
forming a U-shaped loop, the bend being internal. Ovaries and 
funnels in xii. Spei^mathecm (text-fig. 80) situated by the side of 
the nerve cord ; ampulla a small simple sac, ovoid ; the duct not 
sharply marked off, opening near the middle line; diverticulum 
arises within the body-wall, tubular, slightly dilated at its free 
end, and as long as or vslightly longer than the ampulla. No 
penial setae. 

Eemarics. Here also a recent examination showed setae on 
segment ii but not on i ; compare remarks on the last species. 

Distribution. Rotung and Eenging, Abor Country, E. Himalayas. 
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13. Notoscolex teiimalai (Jfic/i.)* 

1910. Megascolides tenmahL Michaelsen, Abh. Hamburpr, xix, 
p. 55, pi. fig. 3. 

1913. Notoscolex ponmidianus var. nanus, Micbaelsen, Mt. Miis. 
Hamburg, xxx, p. 83, text-fig. 2. 

1916. Notoscolex teyimalai, Micbaelsen, Mjoberg’s Austral. Exp. 
p. 50. 

Length ca, 95 mm.; diameter 1-1| mm. Segments ca. 140. 
IJnpigmented, white. Prostominm proepilobous, almost semi- 
circular behind. Setae fairly small, separated : 

dd=iB : 2 : 2 : 2 : 7 ill the anterior part of the body, but dd becomes 
4 towai’ds the hinder end, the other ratios remaining the same; 
dd is thus rather less than ^ circumference in front, but scarcely 
4 behind ; the setsB d are irregularly placed at the hinder end. 
Olitelliim ring-shaped, xiv-xyii (==4). Male pores scarcely per- 
ceptible, between the lines a and 5, each on and near the postero- 
lateral border of a large cushion ; the cushions have steep margins 
and afl.at surface, are oval with straight and parallel median sides, 
only slightly separated in the middle line, laterally reaching to h, 
anteriorly pushing forwards the border of the segment (xviii), and, 
behind not reaching 18/19. Spermathecal pores two pairs, in 7/8 
and 8/9, in b. 

Septa 6/7-12/13 strengthened, especially the middle ones of 
the series. A large gizzard in vi ; the oesophagus segraentally 
swollen in vii-xv, very vascular, villous internally. Intestine 
begins in xvii. Micronephridial (no nephridia seen). Testes and 
funnels free in x and xi. Seminal vesicles two pairs, compact,, 
grape-like, in xi and xii. Prostates extend through 4 or 5 
segments, constricted at the septa; in each segment several 
lateral canals enter the main central canal, which is continuous 
through the length of the gland ; the lateral canals are themselves 
branched ; duets fairly long, thin, strongly curved. Spermathecal 
ampulla pear-shaped; duct short and thin ; diverticulum given of 
from the junction of the two, shorter than the ampulla, consisting 
of a sausage-shaped seminal chamber and a thin, curved stalk ; a 
spermatophore usually in the ectal end of the ampulla ; duct and 
lower part of ampulla surrounded by numerous slender glandular 
lobes, each composed of a number of pear-shaped cells. Fo penial 
setm. 

Distribution. Tenmalai and Bonaccord, Travancore, S. India, 
var. karakulamensis Bteph. 

1 910. Megascolides tenmalai var. hcirdkidmnenshj Stephenson, Kec* 
lud. Mus. xii, p. 311, pL xxx, figs. 6, 7. 

Length more than 70 mm. ; diameter 1-1 1 mm. Segments more 
than 93. Colour grey. Prostomium ? Dorsal pores from 4/5 (?)., 
In front of clitelluni aa—2ah{=2^ah near anterior end), 

2 ah, cc? = l^a& or less; rfdJ—ca.'^ circumference. Olitellum 
ventrally xiv-4 xvii (==3|), dorsally xiv-xvi (=3). Male pores on 



220 


MEGASCOLECIBJE. 


a pair of oval elevations, longitudinally placed with anterior ends 
slightly converging, the posteidor ends narrower than the anterior; 
the elevations extend a little beyond the limit of xviii in front 
and fall slightly short of the limit behind ; their anterior ends are 



Fig. Sh-^Kotoscolex ienmaJai Mich. vai*. kamhulammim ; male genital area. 

within the line of a ; the male pores themselves may be on the 
inner border of the cushions, in line with a (text-fig. 81). Female 
pore or pores in a circular whitish patch, smaller than the interval 
just behind groove 13/14. Spermathecal pores in 7/8 and 8/9, 
in h. 

Septa 7/8-10/11 moderately thickened, 6/7 and several behind 
10/11 somewhat thickened. Gizzard of moderate size and rather 
soft, in V ; no calciferous glands. Intestine begins in xvii. Last 
heart in xiii. Tufted nephridia in each segment in front of the 
clitellum ; behind clitelluin micronephridia few and relatively large, 
on body-w’all. Testes and funnels free in x and xi. Seminal vesicles 
two pairs, in xi and xii, those in xi very small. Prostates long, flat, 



Fig. 82, — Noio&coUm tenmaUd Mich. var. Jcamhtlammm ; spermatheca. 

and strap-like, with slightly lobed margins, extending back to xxi, 
much constricted at the septa; microscopically tlie central duct 
gives off side branches ; duct forms a loop with blind end directed 
inwards and backwards. Spermathecal ampulla pear-shaped, 
narrowing to form the duct, which is not marked off ; diverticulum 
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from the middle of the duct, narrow, club-shaped, equal to f the 
length of ampulla and duct together; no spermatophores and 
no glandular appendages (text-fig. 82). No penial setae. 

Eemavlcs, The distinctions from the type-form are the setal 
intervals, the position of the gizzard, and the absence of glandular 
lobes round the spermathecse. 

Bistrihiition, Karaktilam, Cochin State, S. India. 

14. Notoscolex termiticola MicK 

1910. Notoscolex temiticolci, Michaelsen, Abh. Ter. Hamburg, xix, 
p. 63, text-fig. A. 

Length 38 mm. ; diameter 1-li mm. Segments ca. 140. 
Non- pigmented, dirty white. Prostomium proepilobous ; tongue 
rounded, reaching back halfway through segment i. Setae fairly 
widely paired, the lateral wider than the ventral ; act •,ahi'beicd-=- 
12:6:9:7 ; dd less than | circumference ; ventral setae of the 
anterior end somewhat enlarged. Clitellum xiv-xvii (=4), less 
marked ventrally, indeed interrupted anteriorly, ring-shaped 
behind. Male pores just lateral to the line of 5, on the front of 
papillae, each of which curves round the outer end of a transverse 
depression situated in front of the male pore (these depressions 
are not to be confused with the male pores). Female pores 
median to «, on anterior part of xiv. One pair spermathecal 
pores, eye-like, in 8/9, between h and c, but nearer the latter. 
Copulatoiy papillae one pair, small, transversely oval, situated 
anteriorly on. xix, bearing the setae a ; also a single indistinct 
papilla mid ventrally on the anterior part of xviii. 

Septa 8/9-10/11 relatively strong, those in front and behind 
successively thinner. A large gizzard in vi. No calciferous 
glands ; the inner surface of the oesophagus folded strongly, with 
apparently villous projections in parts. Last heart in xiii. 
Micronephridial. Testes and funnels free in x and xi. Seminal 
vesicles small, lobed, in xi and xii. Prostates compactly racemose, 
plate-like ; duet fairly thick and muscular, slightly bent, about ns 
long as the diameter of the gland. Spermathecal ampulla ovoid ; 
duct muscular, half as long and half as thick as the ampulla ; 
diverticulum small, club-shaped, a little longer than the duct, 
joining the lower end of the ampulla. Penial setse ca. 1 mm. long, 
20ju thick proximally, becoming thinner only very gradually, 
curved, the curve becoming more marked distalwards, the 
tip being strongly bent into a hook and fairly sharply pointed ; 
the distal fourth ornamented with transverse rows or irregular 
circlets of closely-set fine spines. 

Eemarhs. The worms were found in the nest of Termes 
ohscunceps ; they exude a milky fluid. The species is peculiar in 
having only one pair of spermathecse, thus being reminiscent of 
some Ceylonese Megaseolea\ 

Bistnbution, Peradeniya, Ceylon 



222 MEGASCOLECIB-E. 

15. ISTotoscolex trincomaliensis (i/iV/i.). 

1897. Cryptodrihis trinco^naliensiSf Micliaelsen, Mt. Mus. Hamburg, 
xiv, p. 188. 

1900. Notoscolex trincomaliensis, Michaelsen, Tier, x, p. 190. 

Length 135 mm. ; diameter 2-3 mm. Segments ca. 210. 
Colour ? Prostomium and first segment retractile or vestigial, 
Setge set widely apart ; aa=2 ah, ah :cd^b'^ 7, he is greater than 
aa ; dd very little greater than ^ circumference. Pirst dorsal 
pore at 12/13. Clitellum swollen, ring-shaped, more feebly de- 
veloped veiitrally, xiii-xvii (=5). Male pores in ah^ immediately 
in front of the hinder copulatory cushions. Pemale pore un- 
paired (?), Spermathecal pores in a in 7/8 and 8/9. A pair of 
copulatory cushions, circular, joined across the middle line by a 
lower bridge, reaching c laterally, and extending from the setal 
zone of xviii to 19/20 ; a similar smaller cushion on xvii. 

Septa 6/7-12;13 thickened (6/7 and 1213 only slightly). 
Gizzard in v or vi calciferous glands three pairs, kidney-shaped, 
in xv-xvii. Intestine begins in xix. Last hearts apparently in 
xii. Micron ephridia on each side aggregated into broad tufts 
between h and d, on superficial examination resembling a mega- 
nepbridiiim on each side. Male funnels in x and xi. Eacemose 
seminal vesicles in xi and xii. Prostates of the Ph ere tima- type, 
fairly compact, bulging apart the septa of xviii ; duct very fine, 
short, straight. Spermathecal ampulla ovoid ; duct one and a half 
times as long as ampulla, at first thin, but widening towards ectal 
end, strongly bent backwards; no diverticulum, penial setse. 

Bemarks. Described from a single specimen, not well-preserved. 
The nephridial condition is somewhat reminiscent of Woodtvardia 
mrasinormi. 

Distribution, Plains IST. of Dambulla and Tiuncomali, Ceylon. 


8. Genus JIEGASCOLEX Temphton, 

1895* Megascolex, Beddard, Monog. p. 370. 

1900. Megascolex, Michaelsen, Tier, x, p. 212, 

1907. Megascolex, Michaelsen, Fauna S.W. Austral, p. 163. 

1909. Megascolex+ L«w?^ 2 ^o,Michaelseii,Mem.Ind. Mus. i,p. 178. 

1916. Megascolex, Michaelsen, Mjoherg’s Austral. Exp. p. 67. 

8etjB, at least in the middle and hinder parts of the body, 
numerous (more than eight) in each segment. Spermathecal 
pores usually one to five pairs, between segments iv and ix (the 
exceptions are constituted by the few cases where the pores are 
fused in the middle line, or where they are numerous on each 
side in each segment). One gizzard in v, vi, or vii. Micx'one- 
phridial. Prostates with branched system of ducts. 

Distribution (Chart III). Mainly Ceylon and the extreme south 
of the Indian Peninsula — Cochin and Travancore in particular ; 
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ot! these localities Ceylon has the greater number of species, and 
is the home of the genus par eoscellence. Outside these regions 
the genus is hardly found in the Indian region ; one species has 
travelled up the Malabar coast towards Bombay (if. konhmiensu)^ 
one, a ‘‘ Lampito,’^ is found at Baroda, another in the E. Hima- 
layas, and the common ‘‘ Lampito^^ mauritii^ one of the great 
wanderers, is found all over India. 

Outside India the genus is found in Australia, including 
Tasmania; in the N. Island of New Zealand, and Norfolk 
Island ; “ Lampito ’’ mauritii is peregrine all over the coasts and 
islands of the Indian Ocean, over S.W. Asia and the Malay 
Archipelago. 

The earlier history of the genus will be found fully set forth in 
Beddard’s Monograph. Of later changes, two may be noted here. 
Michaelsen separated Kinberg’s genus Lampito again in 1909, in 
consequence of finding two other worms which agreed with 
A. mauritii in the possession of a peculiar form of iiephridial 
apparatus (microiiephridia throughout the body, and megane- 
pliridia in addition in all the postclitellar segments) ; to these 
three species I later added two others. Michaelsen again fused 
the genera in 1916, since he had come to believe that the 
coexistence of mega- and micronephridia had no special 
importance; — the peculiarity has arisen at various times, and 
is found in a number of genera of Megascolecinse {Megascolides^ 
NotoscoleoG^ Megascohx, Flionogaster), With this I agree; there 
are many varieties of nephridial arrangements in the genus 
Megascolex, and I see no reason for the separation of the worms 
possessing one particular form of nephridial apparatus as a 
separate genus; indeed, if. esche^^clii var. papillifer has the 
“ Lampito ’’-arrangement, while the type-form of the species has 
not. Nor is there anythingin the distribution of the Lampito” 
forms to suggest a common origin. 

The second change in the content of the genus Megascohx is 
tl^e proposed fusion with it of the genus Notoscolex. This was 
hinted at by Michaelsen in 1913 ( 70 ) ; again, in 1910 (83 «), be 
states that ‘‘a fusion of the two large genera Notoseohv and 
Megascohx appears to me unavoidable;” he does not, however, 
carry it out in the nomenclature used in the body of the paper, 
though in the ‘‘ List of species discussed ” at the end of the 
paper Notoscolex and Megascohx (s.s.) appear as subgenera of 
Mega;scolex (s.l.). With this extension, however, I do not agree 
(c/. Introduction to genus JSfotoscoiex) ; the genus as here com- 
prehended therefore includes Lampito bub excludes Notoscohx^ 

The origin of the genus is, accox'ding to Michael sen’s earlier 
view, to be sought in Notoscohx ; in 1907, however ( 123 ), he 
thought it more likely that it was derived from Feriongefiella (L e., 
the less specialized forms of Ferionyx\ and was still doubtful, or 
inclined to suspect a double origin, in 1909 (54). But the 
difficulty of separating Megascohx and Notoscohx has led him, as 
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we have seen, actually to merge the two genera, and to regard 
them as successive steps in the evolution of the main line of the 
Megascoleciii^e. 

I have myself argued (95) that, while the majority of species of 
Mega$coleiff \vb descended from Nctoscolecc (though at different 
times and places), a number have their origin in species of 
Perionyiv, and still others probably in Sjoenceriella, Eor the 
details of the argument, and for the question of polyphyly in 
general, reference must be made to the original paper. 

On the other side, Megascolesc has given rise to Pheretima, 
Indeed, the separation of these two genera is scarcely defined 
with absolute clearness; the only thoroughgoing distinction 
appears to be the position of the gizzard, — in vii or in front in 
Megascoles^ in viii or behind in Fheretima. Other points help to 
characterize the genera, though they are not constant characters 
of either ; thus Mega&coUx often has penial setae, and very rarely 
has testis sacs or intestinal caeca, while Pheretima has the contrary 
characters. 

As to the position of the gizzard, it is in segment vii in several 
Indian species of Megascolex ; in one (bifoveatus) it is actually in 
the hinder part of vii, bulging back the septum. It is easy to see 
how the transfer of the gizzard to segment viii might take place ; 
all students of this family must have noticed how sometimes the 
septum behind the gizzard adheres to the organ, especially when 
the septum is thin ; and it has then to be. peeled off the gizzard in 
order to demonstrate the true relations. Sometimes it is impossible 
to peel it off completely,-— the septum is attached round the middle 
of the gizzard ; a slight further degree of adherence of the cone- 
shaped septum to the surface of the gizzard will now cause tlie 
transfer of that organ to the segment behind. The shifting of 
the gizzard backwards is thus a gradual, not a sudden, chafige. 

Key to the Indian siyedes of Megascolex. 


1. Spermatheeal pores one pair in 7/8 2. 

„ ,, one pair in 8/9 * B. 

„ „ two pairs in (5/7 and 7/8, 44. 

„ „ two pairs in 7/8 and 8/9, 21, 

,, three pairs in 6/7, 7/8, 

and 8/9 t]. 

Spermatheeal pores, median, unpaired in 7/8 

and 8/9 M. Imcocyclm, 

Spermatheeal pores, several or numerous 
on each side in 7/8 and 8/9 M. polytheea. 

2. Spermatheca with free diverticulum .... M. sarasinomm^ 
Spermatheca without free diverticulum, 

with numerous seminal chambers in wall 

of duct M, Tiwltispimis, 

3. Funnels and testes free 4. 

Funnels and testes enclosed in testis sacs .. 6. 

4. Highest number of set^e per segment not 

more than 50. 5. 

Highest number of setee more than 100 . . ilf. impero^m:* 
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5* Seminal vesicles in ix and xii j no web be- 
tween terminal prongs of penial setae. . . . 
Seminal vesicles in xii only; a web between 
terminal prongs of penial setse 

0. Testis sac in x only 

Testis sacs in x and xi 

7. Spermatliecal pores in c 

Spermathecal pores in ^ 

8. Penial setae absent 

Penial set£e present 

9. Spermathecal diverticulum without secon- 

dary diverticulum 

Spermathecal diverticulum with secondary 
diverticulum 

10. Seminal vesicles in ix and xii 

Seminal vesicles in xi and xii 

11. Number of setne in front of clitellum 12, 

behind 16 

Number of setae in front of clitellum 20- 
22, behind 24-28 

12. Male area (xviii and parts of neighbouring 

segments) thickened; xii not specially 

characterized 

No specially modified male area ; a large 
fiat papilla on xii 

13. Transversely elongated paired papillae on 

17/18 and on xix 

A thickened male field, on which are a pair 
of circular depressions anteriorly on xnii, 
and a pair of large fiat papillae on 18/19. . 

14. Accessory prostate glands present 

No accessory prostate glands 

15. Accessory prostate glands two pairs, one 

in front and one behind the main gland .. 
Accessory prostate glands one pair, in 
front of the main gland 

16. Apertures of accessory prostates on anterior 

part of xviii 

Apertures in groove 17/18 

17. No copulatory papillas apart from the male 

aperture . , 

Copulatory papillae present. — 

18. Spermathecal diverticulum with two secon- 

dary diverticula 

Spermathecal diverticulum without secon- 
dary diverticula 

1 9. Female pore on xv 

Female pore on xiv 

20. Penial setse with two longitudinal rows of 

coarse blunt teeth 

Penial setse with small scattered triangular 
teeth ! . . 

21. Penial setae present 

Penial setae absent 

22. Seminal vesicles in ix and xii 

Seminal vesicles in xhand xii ^ 

Seminal vesicles in xii and xiii 


M, mauritiL 

M. irilobcitus. 

M. e&chericM. 

7. 

M. hmchycydm. 

M. campester. 

9. 

14. 

10 . 

Jf. accmthodnloides, 
M, hendersoni, 

11 . 

12 . 

13. 


M. quintus. 

M. Ikmipi, 

M, 20(tttipoh)ms, 


M, ho7'toiiensis» 

15. 

17. 

M, cingidatits. 

16. 

M, ceylonicus. 

M, speciahilu, 

18. 

19. 

ikT. nureliyemis, 

M* zyyoch^tus, 

M, varmisvai. insolitits, 

20 . 

M, pharetratus. 

M. varians var. swiplea\ 
22 . 

30! 

29. 

23. 

M. singlmlmsis. 

Q 
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23. Penial setae long, over 5 mm 

Penial setae less than 3 mm. in length .... 

24. Setae a much enlarged, a larger than h, h 

than c, intersetal intervals decrease out- 
wards from niidventral line 

Setse and setal intervals not decreasing 
outwards hy regular stages 

25. Gizzard in vii 

Gizzard in v or vi or both 

26. Set® in anterior part of body fewer than 

20 per segment 

Set® in anterior part of body more than 
50 per segment 

27. Setse in anterior part of body about 16 per 

segment • • 

Set® in anterior part of body 8 per segment, 
in two pairs on each side 

28. Glandular part of prostate long and band- 

like 

Glandular part of prostate racemose,deeply 
incised 

29. A single spermatbecal diverticulum 

Two spermatbecal diverticula 

30. Metandric 

Holandric 

31. Only micronephridia present 

Mega- and micronephridia coexisting .... 

32. Oopulatory organs as a pair of glandular 

cushions on 17/18 

Oopulatory organ as a single cushion on 
the anterior part of xix 

33. Large caiciferous glands in xiv and xv , . 

No set-off caiciferous glands 

34. Seminal vesicles in ix and xii 

Seminal vesicles in xi and xii 

Seminal vesicles in xii only 

35. Testes and funnels free 

Testes pd funnels enclosed in testis sacs . , 

36. Set® in anterior part of body 24 or 

fewer 

Set® in anterior part of body 30 or 
more 

37 . Set® about 24 in anterior segments 
Set® 12-16 in most anterior segments, . , . 

38. Last heart in xiv 

Last heart in xiii 

39. Body extremely long in proportion to its 

width : anterior end truncated 

Body has more usual proportions 

40. Male area limited bv a transversely eliin- 

tical wall 

Male area not so limited. 

41. Spermatbecal pores outside b ; diverticulum 

longer than duct plus ampulla 

Spermatbecal pores in a or almosVso'; 
diverticulum shorter than duct plus am- 
pulla 


M. longiseta, 
24. 


M. schnardce. 

25. 

M, bifoveatus, 

26. 

27. 

28. 

M, varians f. typica, 
M. loUleyL 
M, funis. 

M. templetonianus. 
M.JHiciseta. 

M. curqensis, 

31. 

33. 

M. loremL 

32. 

M. viljiattiensis. 

M. sylvicola. 

M. adami. 

34. 

35. 

36. 

M, ctemleus. 

M. pmiilio. 

M. rattis, 

37. 

38. 

M. mnephrm. 

M. ti^avmcorensis, 
M, huvalaianuB, 

39. 

M. Imikanemia. 

40. 

41. 

42 . ^ 

M, trivandranus. 


M. cooliinmais. 
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42. Purely microuephridial, or with tufted 


neptiridia iu addition 43. 

Mixed mega- and microuephndia present . M. diibius. 

43. Spermathecal diverticulum as long as duct 

and ampulla togetlier M. imignis, 

Sperinathecal diverticulum two-thirds as 
long as duct M. phei'etima, 

44, Testes sacs present ^ M. sextus. 

Testes and funnels free M. honiL 


PericJicela viridis Sclimarda (Neue wirbell. Thiere, i, pt, 2, p. 13, 
text-dg., pi. xviii, fig. 161), foimd in the woods of S. Ceylon, near 
Belligamme, is, according to Beddarcl (23), indeterminable on 
account of its immaturity, but is a “ Perichseta,” i. e., ^Phevetima, 
According to Michaelsen (33) the number of segments (209) is 
too many for a “ Perichseta,’^ but will do for a Megascolex ; in the 
Tierreicli it is put down as perhaps belonging to Megascolex, 

Perichmta {Pleurochccta ?) gracilis A. G. Bourne (P. Z. S. 1886, 
p. 666) is, according to Michaelsen in the Tierreich, a Megascolex; 
but he does not include it in his Indian lists (54, 58). A single 
specimen was found at Naduvatain in the Nilgiris ; length 4oO, 
diameter ca. 2*5 mm., segments 332 ; setal rings widely broken 
dorsally and ventrally; clitellum xiv-xviii (=5); female pores 
paired : sperinathecal pores two pairs, in 7/8 and 8/9 ; gizzard in 
vii (or ? vi) ; two pairs of groups of small nephridia ” opening 
posteriorly on vii and viii (these Michaelsen considers as glands, 
or possibly sperinathecal diverticula); no penial setse. The bodily 
proportions of this worm are reminiscent of Megascolex honhanemis\ 
but the extent of the clitellum is different in the two, and nothing 
corres ponding to the glands, or nephridia, of segments vii and viii 
has been noted in the latter species. 

A number of small groups of closely related species can be 
recognized. Thus M.hortomtisis^ hetnpi, pattipolensis, and quintiis 
are much alike ; in common they have the small number of setae, 
absence of pigment (colour not stated ior pattip>olensis\ gizzard in 
vi, seminal vesicles in xi and xii, no penial setse, sperinathecal 
pores in 8/0 in or near 5, and the characters of the spermathecoe ; 
in size they form a series, fi*om qaiatus (37 mm, long) to 
hortonensls (72 mm.) — all ai*e comparatively small worms. The 
setal characters form a series corresponding to that arranged for 
size ; in the tw^o smallest the setce are 12 per segraeiit in the 
anterior part ; in the two largest they are 20 anteriorly, and up 
to 24 (or 24-2S in hoidonensis^ the largest of all) behind; in 
three of the species it is noted that certain of the ventral setse in 
the anterior part of the body are enlarged. M, hempi shows the 
simplest condition of the male field, and something like a series 
can be constructed here also, leading up to Jiortonensis. Every 
one of the four species is unfortunately known only from a single 
specimen ; at present the differences in the setse and genital areas 
seem sufficient to warrant their being kept separate, but wlien 
other specimens come to hand it is possible that this conclusion 
will have to be I'evised. All are Ceylonese forms, 

q2 
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Another group seems to be comprised of M. cingvlaho^ 
ceijlonicus, spectahilis, nuveliyenm, and zygocliceius ; these are also 
all Ceylouese forms. 

M. funis and 3L templetonimins are reraarhabJj alike ; and I 
should have felt inclined to unite tliem, but for the fact that 
Michaelsen had examples of both under his eyes while writing his 
paper on the Earthworm Eauna of Ceylon (33), and yet does not 
hint at any such procedure. 

21. eunepliTus and M. travanmrensis are closely related, and are 
distinguishable mainly by the configuration of the male field ; the 
supposed peculiarity of the nephridia of 2L euneplirus is, I think, 
of only slight importance. The only otlier points which can be 
mentioned are a slight difference in the numbers of the setae, and 
perhaps a difierence in the length of the spermathecnl diverticulum, 
neither of much moment. These are S. Indian forms. 

Another group is constituted by if. cocliinensis^ insignis, 
I’avalaiamis^ konhanensis, and trivandrcmus. Of tliese, Icavahiamis 
and insignis go together, and eochinensis and trivandramis form 
another subgroup. It is possible that havalaiamis is identical 
with, or a variety of insignis. When one or only a very limited 
number of specimens are available, it is difficult to know what to 
do, since there is no indication of tlie extent of variability. These 
five forms are a South Indian group. 

Of the species previously grouped together as LampiiOy 
21. mauritii and 21. inlobatics are connected, and so also are 
II, vilpaiiiensis and sylvicola ; tliere is no very close relation 
between these two couples, and Jf. duhkts stands apart from both. 

A word may be added on the relation of the Australian species 
of the genus to those of India — more especially to those of Ceylon. 
The Australian species are simpler, at a lower level of evolution, 
and more uniform; the Ceylonese species are often further 
advanced, and in many cases approach PJieretima. Of simpler 
forms among the Ceylonese species if. fu7%is and varians may be 
mentioned, while of the more advanced forms, which approach 
PJieretima, midtispinns, sams'inonm, and especially hracliycyelus 
are examples. It' might be allowable, according to Michaelsen, to 
split up the genus into difierent groups ; but as yet the necessary 
data for doing this are lacking. 

1. Megascolex acanthodriloides IlicJi. 

1897. Megascolex acmtkodrihides, Michaelsen, Mt. Mus. Hambiirs* 
XIV, p. 235, pL figs. 9, 10. 

1900. Megmcolex acanthodriloides^ Michaelsen, Tier, x, p. 228. 

Length 210-260 mm.; diameter 8-9 mm. Segments 148-149, 
no secondary annulation. Prostomium epiloboiis Dorsal 
pores present. Setal rings with irregular dorsal and ventral 
breaks; 2d3E&, zz^^—Ayz'^ setse set wider apart near the 

dorsal break; numbers 44/v, 56/x, 54/xix, 48/xxvi. Clitelluin 
ring-shaped, including |xiv-xvii (=3|), excavated posteriorly and 
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ventrally, the posterior border being bowed forward there. Male 
pores on small papillse, i circumference apart, about in line 
with the eleventh seta ; no setse between the male pores. Temale 
pores paired. Spermathecal pores one pair, laterally placed in 
8/9, about ill line with the seventeenth seta. Two pairs of 
copuktory papillao, one in front of and one behind the male pores, 
somewhat medial to these, at the anterior and posterior borders 
of xyiii respectively, those of the same side connected by curved 
longitudinal walls which pass outside the male pores. One median 
copuktory cushion on 9/10, with two papillse on its hinder part. 

Septa 6/7-12/13 thickened, the anterior ones less than the 
others. G-izzard in vi. Intestine begins in xv. Last hearts in 
xiii. Testes and funnels free in x and xi. Seminal vesicles in xi, 
xii, and xiii; those in xi the largest, those in xiii rudimentary. 
Prostates very large, with broadly band-like glandular part ca. 
15 mm. long, extending back to xxvii; duct ca. 10 mm. long, 
muscular, almost straight, situated longitudinally, conuected with 
anterior end of gland. Accessory glands, resembling the prostates 
of some Acanthodrilines, each a flattened cylinder bent on itself, 
ending in front of and behind the prostates, in situations 
corresponding to the external papillse. Spermathecal ampulla 
an elongated sac ; duct of medium leugth, narrow, half as long as 
ampulla, set oft* from the ampulla; diverticulum thickly pear- 
shaped, with single chamber, arising L'om middle of duct, bearing 
on its under side an accessory diverticulum with numerous small 
seminal chambers, the accessory diverticulum of about the same 
size as the first. No penial setae. 

Distribution. Peradeniya, Ceyloiu 


2. Megascolex adami 2Iich. 

1910. Meqascohx adami. Michaelsen. Abb. Ver. Hamburg, xix, 
p.' 64, pi. figs. 14, 15. 

Length 320 mm. ; diameter 3-4 mm. Segments ca. 290. 
Eeddish flesh-colour, iinpigmented. Body very slender ; anteidor 
segments multiannular. Prostomium ? ’Pirst dorsal pore in 7/8. 
Setm very small, especially in the middle and binder parts of the 
body ; in fairly regular pairs, but the width of the pairs variable ; 
lines a and h fairly regular throughout the body; in the most 
anterior segments 10 setm ; then 12, in three pairs on each side, 
the ventral pair the most regular ; at the hinder end 14 or 16 ; 
median dorsal interval in the anterior part of the body very large. 
Clitellum ? Male pores on small roundish papilla in the setal 
zone, ca. of the circumference apart. Female pore or pores 
indicated by a small glandular area in the setal zone. Sperma- 
thecal pores two pairs, in 7/8 and 8/9, ca. of the circumference 
apart. Slight elevations on the four or five segments in front of 
the male pores (xiii or xiv to xvii), single in each segment, trans- 
versely oval, not quite median (possibly due to faulty preservation). 
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Septa 6/7-13/12 fairly strongly thickened, the next two 
successively thinner. A large gizzard in v. Two pairs of very 
large oalciferous glands in xiv and xv, those of the same side 
apparently fused, opening by a common opening into the 
oesophagus in the hinder part of xiv. Typhlosole fairly thick, 
angular. Punnels free (?) in x and xi. Seminal -vesicles, if 
present, small and inconspicuous. Prostates rather small, 
irregularly disc-like, much incised; duct about as long as the 
glandular part is wide, straight, moderately and equally tliick, 
except that it is rather thinner at both ends, with muscular 
shimmer. Spermatliecal ampulla an elongated cylinder, rounded 
entally, often with a wart-like outgrowth at one side ; duct little 
narrower than ampulla, short; diverticulum from ectal end of 
ampulla, regularly cylindrical in shape, half as thick and quite 
half as long as ampulla. 

Distribution. Bulutota, above Eatnapura, Adam’s Peak, 
Ceylon. 

3. Megascolex bifoveatus 

1913. Megamolex bifoveatus^ Stephenson, Spol. Zeyl. viii, p. 266, 
pi. ii, hg. 9. 

1915. Megascolex bifoveatus, Stephenson, Mem. lud. Mus. vi, p. 80. 

Length 48-80 mm. ; maximum diameter 2-3 mm. Segments 
100-126. Colour grey, with purple or pink tinge on dorsal 
surface anteriorly; mid-dorsal line purple; clitelluin browner. 
Prostomium epilobous |~|, tongue cut off behind. Dorsal pores 
from 4/5 or 5/6, Setae arranged in fairly regular longitudinal 
rows; dorsal interval irregular, may be as much as 2yz anteriorly ; 
ventrally the break may diminish backwards, from 2ah in front to 
being absent behind; number of setae in anterior part of body 
from 34 to 42, the smaller numbers towards the front end. 
Clitellum xiv-xvi=:3. Male pores in c or d, ca. f of the 
circumference apart. Spermatfaecal pores two pairs, in 7/8 and 
8/9, in line with e. Genital marks a pair of oval pits in 19/20, 
their centre slightly internal to the line of the male pores. 

Septum 12/13 and apparently a variable number in front of and 
behind this are slightly to moderately thickened. Gizzard rather 
small, short and cylindrical, in the hinder part of vii, bulging back 
septum 7/8. No calciferous glands. Intestine begins in xv. 
Last heart in xiii, Micronepbridia few or absent on body- wall in 
front of clitellum, otherwise present throughout ; at some point 
behind clitellum larger nephridia appear, each consisting of a 
wavy or twisted tube, or of a number of coils, but of no great size; 
at first these are one on each side per segment, but towards the 
hinder end they are tw^'o or three on each side, some being attaclied 
to the anterior septum ; these larger nephridia do not seem to be 
diferent in kind from micronepbridia. Male funnels free in x 
and xi. Seminal vesicles in xi and xii, large and grape-like 
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Mach lobulated prostates occupj segments xviii—xx; duct straight 
and stout. Spermathecse with, rounded ampulla; duet fairlj thick 
and short ; diverticulum small, of an elongated ovoid shape, 
arising from the duct, a quarter as long as the ampulla. Penial 


H 





Fig. 83 . — MegascoUx bifoveatus Steph. ; distal ejid of penial seta. 

setae (text-fig, 83) 0*75 mm. long, 15 /z thick, almost straight except 
at the distal end which is curved into the quadrant of a circle ; 
proximal to the curve are four circles of finely sculptured dots, at 
some distance from each other along the shaft. 

EeniarJcs, The posterior position of the gizzard, and the 
nephridial condition are interesting ; the meganepbridia seem not 
to have completely broken up into micronephridia. 

The genital markings may not be depressed, but are still 
recognizable by their darker colour; the pits may be in 18/19. 
Diitrihuion, Pattipola and Horton Plains, Ceylon. 

4. Megascolex hrachycyclus {ScTimarda), 

1861. Ferichceta hrachyeyela, Schmarda, Neue wirbell. Thiere, i, 
pt. ii, p. 14. 

1892. Meqascoletc bi'achijcycluSf Beddard, Ann. Mag. N. H. (6) ix, 
p! 125. 

1895. Megaseolew brachycyclm, Beddard, Monog. p. 382. 

1897. Megascolex hrachycyclus^ Michaelsen, Mt, Mus. Hamburg, 
xiv, p, 239, text-figs. 28, 29. 

1900. Megascolex brachycyclns, Michaelsen, Tier, x, p* 227, 

1910. Megascolex hrachycyclusj Michaelsen, Abh. Ter. Hamburg, 
xix, p. 68. 

Length 80 mm. ; diameter 3 mm. Segments ca. 213» Colour 
dorsally in middle and hinder parts of body light reddish-brown, 
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for the rest an equable grey. Prostomium ? Segments in 
anterior part of body trianmilar. Dorsal pores from 5/6. 
Setal rings almost closed; aa regulai'ly=l|-2a6, zz about the 
same but irregular; numbers 48/x, 47/xxvi. Clilellum ? Male 
pores small, in setal zone, ca. of the circumference apart, in 
line with c, surrounded by a dark common area which is some- 
what narrower in the middle line and laterally ends in a point 
about in line with e, Pemale pores paired, just in front of setse 

Spermathecal pores three pairs, in 6/7-8/9, in line with 6‘, 
each surrounded by a transverse area, dark in colour, which 
extends from a to e. Copulatory areas two pairs, in 17/18 and 
18/19, transversely extended and dark in colour, resembling the 
male area. 

Intestine begins in xv ; no typhlosole in anterior part. Testis 
sacs, unpaired, in x and xi. Seminal vesicles four pairs, in ix- 
xii, the anterior two pairs connected with the anterior, the 
posterior two pairs with the posterior testis sac. Prostates with 
small loosely racemose glandular part; duct narrow. Sperma- 
thecal ampulla sac-like; duct sharply marked off, fairly thick, 
about as long as ampulla, half as thick in its ental part, but its 
ectal half much thinner ; diverticnlum given off from junction of 
thicker and thinner parts of duct, club-shaped, about half as long 
as duct. Penial setse 1-3 mm. long, 25/^ in maximum thickness, 
slightly bowed, and very slightly thinnei' towards the free end ; 
tip sharply bent and then bent back again; the sides and 
concavity of the main curve at the tip ornamented with several 
groups of slender teeth, 

Remarlcs, The presence of testis sacs and the X’elations of the 
seminal vesicles relate this form to Pheretima. The septa in the 
anterior part of the body were much softened, and the position 
of the gizzard, which would have been diagnostic, was not 
determinable ; the absence of intestinal caeca, the paired female 
pores, and the presence of penial seta3, point to Megascolex. 
Nephridia were not recognizable; the species is thez'efore pre- 
sumably micronephridial. The prostates were perhaps not fully 
developed. 

The species is to be placed near M, esehericM ; it also recalls 
M, iris and Jf. margaritaceus from the Philippines. Michaelseii 
thinks it possible that it may have to be separated as a distinct 
genus. 

Bistrihution. Eatnapura, at the foot of Adam’s Peak, Ceylon. 

5. Megascolex csendeus JR. Temjpleion, 

1844. Megascolex ccaruleus, Templeton, P. Z. S. 1844, p. 89. 

1882, PleurocheBta moseleyi, Beddard, Tr. Eoy* Soc. Edin. xxx, 
p, 481, pis. 25-27. 

1890. Perkhceta eceridea, Benham, Quart. J. Mic. 8ci. xxxi, p 235. 

1891. Megascolex cceruletis, Bourne, Quart. J. Mic. Sci. xxxii, 

p. 49, pis. vi-ix. 

1895, Megascolex coemleus (part.), Beddard, Monog, p. 386. 
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1897. Megascolex ctsnileus^ Michaelsen, Mt. Mus. Ilamliurg, xiv, 
p. 214. 

1900. Megascolex cceruleits^ MicUaelsen, Tier. Xy p. 232. 

Length 250-1000 mm. ; diameter 20-37 mm. Segments 250- 
290. Colour bluish green. Prostomiuin prolobous, broad and 
blunt. Dorsal pores from 6/7. Setse closer set and larger 
ventrally ; aft=3-4a6, 22 = 3 - 43 ^ 2 ; numbers 36/v, 140 behind 
clitellum. Clitellum ring-shaped in front, saddle-shaped behind ; 
-J-xiii-xxi (=8g). Male pores in line with ca. of the 
circumference apart, on the edges of a median depression (in 
preserved specimens). Pemale pores paired. Spermathecal pores 
two pairs, in 7/8 and 8/9, in line with i. Two pairs of gland 
pores in 17/18 and 18/19, in line with the male pores or the 
hinder pair somewhat internal to the male pores. 

Septa 8/9-12/13 thickened, all strongly except the first. 
Gizzard in v. No calciferous glands ; oesophagus swollen in 
x-sv, with ridges and rugae on inner surface of wall. Well 
marked paired dorsal pouches oh the anterior part of the 
intestine ; typhlosole a simple ridge. Last heart in xiii ; the 
dorsal vessel bifurcates and reunites several times in the anterior 
segments. Testes and funnels two pairs, free, in x and xi. One 
pair of racemose seminal vesicles in xii. Prostates small, with 
fairly smooth glandular part ; duct very short, muscular. Acces- 
sory glands in connection with the pores in 17/18 and 18/19, 
small, solid, embedded in the body-wall, not seen in dissection- 
Spermathecal ampulla pear-shaped; diverticulum very small, 
embedded in the wall of the duct. No penial setse. 

Eemarks, Bourne describes a series of kidney-shaped glands on 
and opening into the intestine in segments cxii to cxxxiii, 22 
pairs ; Beddard found 15 pairs in Ixxxvi to ci. They do not seem 
to be lymph-glands ; their acini are composed of columnar 
epithelium. 

Bourne also gives an exhaustive account of the circulatory 
system. 

Beddard could detect no segmental organs ; the worm is there- 
fore presumably micronephridial. He found the pores of the 
accessory glands on segments xvii and xix. 

B'lstrihution, Kandy, Peradeniya, Nuwara Eliya, all in Ceylon. 


6, Megascolex campester StejgK 

1915, Megascolex campester^ Stephenson, 3Iem. Ind. Mus. vi,p.78, 
pi. viii, figs. 17 f 18. 

Length 60-74 mm.; maximum diameter 4 mm. Segments 139. 
Colour a dark slate, slightly lighter ventrally and at anterior end, 
Prostomium epiloboiis |-|, tongue cut oS behind. Dorsal 
pores from 5/6. Setal rings on whitish lines ; dorsally a small 
break (sz:=i2yz), ventrally closed or nearly so; intersetal dis- 
tances rather greater dorsally than elsewhere, smallest laterally ; 
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numbers 46/v, ca. 50/ix, 48/xiii, 50/xix, and about 47 in the 
middle of the body. Clitellum xiii-xvii (=5), purple in colour, 
otherwise indistinguishable. Male pores small, each in a whitish 
depressed area, the two areas united across the middle line by a 
tract of lighter colour than the regions in front and behind ; a 
slight groove in front of and behind each pore ; pores in line with 
f or fyy 4 or of circumference apart. Sperinathecal pores 
inconspicuous, three pairs, in line with g in 6/7-8/9. A pair of 
small oval flat whitish genital papillfe in 18/19, internal and 
posterior to the male pores. 

JS'o septa notably thickened. Gizzard large, firm, barrel- shaped, 
in vii. (Esophageal swellings in x-xiii or xi-xiii, not set off, but 
with striated appearance, and transverse lamellae internally. 


'B\g,B^i.--M€gascohxcampe8ier^t&^h.] spermatheca ; the appendages 
on the upper swollen part of the duct are micronephridia. 

Intestine begins in xiv. Last heart in xiii. Micronephridia 
very numerous and minute, on inuer surface of whole body-wall 
and on dorsal wall of pharynx and buccal cavity ; longer nephridia 
from XX backwards, irregularly distributed at first, then usually 





Fig. 85 . — Megaseolex ea^npester Steph. ; distal end of a penial seta ; a represents 
the tip as seen under the microscope, X ca. 400 ; b represents what 
would probably be seen if the end could, be rotated through a right angle, 

two or three on each side in each segment ; these larger neph- 
ridia are more conspicuous towards the hinder end, each consists 
of a few loops or a coil of a few turns, and has no connection 
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with a septum. Testes and funnels in x and xi, in sacs which 
communicate across the middle line. Seminal vesicles four pairs, 
the anterior two pairs communicating with the anterior testis 
sac, the others with the posterior ; those in ix attached to the 
posterior, the others to the anterior wall of their segments ; all 
with lobulated edges. Prostates flattened, lobed, occupying xviu-- 
xix or XX ; duct stout, almost straight, shining and of equal 
diameter throughout. Spermathecal ampulla roughly pear-shaped, 
the broader end joining the duct ; duct separated from ampulla 
by a constriction, swollen below the constriction, as long as the 
ampulla, and as broad as the ampulla above, narrowing below ; a 
small diverticulum from side ol duct, stalked, swollen at its free 
end where a few chambers can be indistinctly seen ; a number of 
micronephridia invest the broad part of the duct (text-fig. 84). 
Penial setae (text-fig. 85) 1-7 mm. long, 20 /i thick at middle of 
shaft, almost straight, with slight curve distally ; tip flattened, 
ending in two points with an incisure between them ; about 
half a dozen irregular rings of fine sculp tarings near the free end, 
not resolvable into spines under the oil immersion. 

Remarlcs. This species appears to be related to i¥. hvaclnfcychis. 

Butrihution, Horton Plains, Ceylon. 

7. Megascolex ceylonicus {Bedd,), 

1886. PerichcQta eeylo7iica, Beddard, Ann. Mag. N. H. (5) xvii, 
p. 89, pi. ii, tigs. 1-3. 

1895. Megascolex ceyl(niku$, Beddard, Monog. p. 385. 

1900. Megascolex ceylmvicus, Michaelsen, Tier, x, p. 228. 

Length 225 mm. ; diameter 10 mm. Black dorsally, dark grey 
ventrally, except over clitellum, where it is black also. Setal 
rings closed dorsally, a very slight ventral gap; number in 
posterior part of body 51. Clitellum ring-shaped, xiv-xvi and a 
part of xvii ( = more than 3). Male pores ea. ^ of circumference 
apart. A pair of gland pores on xviii in front of the male 
pores and rather more lateral. Spermathecal pores one pair, 
widely separated, in 8/9, 

Last heart in xiii. Prostates with lobular glandular part 
extending through several segments ; duct narrow,^ long, some- 
what curved. The accessory glands opening on xviii are narrow 
and tubular. Spermathecm with a small pear-shaped diverticulum. 
Penial setae generally slightly bowed, more strongly so at the 
distal end, tip rather blunt ; distal fourth of shaft with a number 
of minutely and irregularly denticulate ridges, towards the 
extreme tip bi’oken up so as to become a series of chevron-shaped 
ridges with the angle turned towards the tip (i triangular 
sculpturings). 

RemarTcs, The species was described from a singly badly pre- 
served specimen. The position of the gizzard is not recorded. 

BisiHhution. Ceylon, 



236 


MEGASCOLECID.38. 


8, Megascolex cingulatus {Sehmarda), 

1861. Ferich(sta eingulata, Sclimardfi, Neue wirbell. Thiere, vol. i, 
pt. ii, p. 14, pi. xviii, fig. 162, text-fig. 

1892. Megascolex cingulatus, Bedclard, Ann. Mag. N. PI. (6) ix, 
p. 122, pi. vii, figs. 9-13. 

1895. Megascolex cingulatus, Beddard, Moiiog. p. 382. 

1897. Megascolex cingulatus, Micliaelsen, Mt. Mus. Hamburg, xiv, 
p. 229, pi. figs. 7, 8. ^ 

1900. Megascolex cingulaUis, Micliaelsen, Tier, x, p. 229. 

1910. Megascolex cingulatus, Micbaelsen, Abb. ^^er. Hamburg, 
xix, p. 80. 

1916. Megascolex cingulatus, Stephenson, Bee. Ind. Mus. xii, 
p. 329, pi. xxxii, fig. 21, 

Length 220 mui. or less; diameter 3-6 mm. Segments 157. 
Colour bluish to reddish -violet in life. Prostoinium epilobous 
tongue cut ofi behind. First dorsal pore in 5/6. Setal 
rings almost closed, aa-=^zz^l^-2ah ] numbers 3i/v, 38/x, 
33/xiii, 48/xix, 40/xxv. Clitellum xiii-xvii (= 5) ; ring-shaped, 
hut interrupted ventrallj in the hinder half of xvii. Male pores 
in setal zone about ^ of circumference apax't, eaoh surrounded 
by a prominent lip ; no setse intervening. Female pores paired, 
in front of setae a of xiv. Spermatbecal pores one pair, in 8/9, 
3 ' of circumference apart. Two pairs of pits with slightly 
elevated margins in 17/18 and 18/19, rather wider apart than the 
male pores. 

Septum 6/7 very thin; 7/8-11/12 or 13/14 thickened. 
Gizzard in vi or vii or both. Intestine begins in xiv or xv. 
Last heart in xiii. Funnels two pairs, in testis sacs, in x and xi. 
Seminal vesicles two or three pairs. Prostates with long, broadly 





Fig. 86. — Megascolex cingulatus (Schmardii) ; spenuatheca ; a, whole organ, 
the dotted lines showing course of duct behind ampulla ; b, diverticulum 
only, from another organ, showing a rather different condition of the 
secondary diverticula, rather more highly magnified. 

band-shaped, loosely lobed glandular part, extending back to 
segment xxv or xxx ; duct long, muscular, coiled. Two pairs 
accessory glands, opening in the pits in 17/18 and 18/19. 
Spermatheeal ampulla somewhat pyramidal or irregular; duct 
begins from the apex of the pyramid, passes at first under the 
ampulla, where it is narrow; then emerging from under the 
ampulla dilates and becomes much stouter; diverticulum given 
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off from ecfcai portion of duct, club-shaped ; one or two secon- 
dary diverticula from near base of primary diverticulum, small, 
stalked, each with one or more grape-like seminal chambers 
(text-fig. 86). Penial setae 1*7 mm. long, with sharp tip, bowed 
shaft, and thick (75 fx) proximal end ; ornamentation of numerous 
denticulated transverse lines on the concave side of the tip. 

Eemarhs, I found calciferous glands in segments x-xiii ; these 
are not mentioned by other authors, and were probably oesopha- 
geal swellings only, not distinctly marked off. 

The seminal vesicles are variously stated to be two pairs in 
xii and xiii, racemose, or three pairs in x, xi. and xii not racemose. 

Michaelsen found the concave side of the tip to be sharp, like 
a knife ; I did not see any indication of this in my specimen. 

Distrihiition, E. of Badulla, xlvissavela, Kandy, and probably 
Peradeniya, all in Ceylon. 

9. Megascolex cochinensis Steph, 

1916. Megascohx Stephenson, Mem. rnd.Mus.vi,p. 96, 

pi. ix, figs. 82, 33. 

Length 175-220 mm.; diameter 4 mm. Segments 224. Colour 
grey, non-pigmented. Prostomium epilohous I- to tongue cut 
off behind. Dorsal pores from 6/6. Setae closer set ventrally ; 
aas=2ah in front of and Bah behind clitellum, numbers 

41/v, 54/ix, 57/xii, 48/xix, 36-83 in middle of body, Clitellum 
xiv-|xvii (= 3|). Male pores as oblique wavy slits, the 
posterior ends of which approach each other, each on a white 
oval elevation , also oblique, which touches or almost touches its 



Pig. B*i.—Mega&coles: coeMnenm Steph, ; male genital area; 
dit, clitellum ; a?, its posterior border. 

fellow in the middle line ; the area surrounding the papillse 
depressed, and the whole surrounded by an oval wail; centres 
of male pores ca. circumference apart ; the wdiole area in 
longitudinal extent takes up nearly the length of segment xviii 
(text-fig. 87). Female pore apparently single. Spermathecal 
pores in 7/8 and 8/9, in. line with «. 
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Septa 6/7-11/12 moderately thickened, the following two 
slightly so. Gizzard large and barrel-shaped, in v. CEsopliagus 
swollen and vascular in xii-xiv. Intestine begins in xix. Last 
heart in siii. In front of clitellum nephridia only as tufts by the 
side of (esophagus ; behind clitellum they form a band (but not a 
single line) in the anterior half of each segment. Testes and 



Fig. ^B.'—Megascolex cocMnensis Steph. ; sperm atheca. 

funnels free in x and xi. Seminal vesicles, moderately large, 
racemose, in xi and xii. Prostates limited to xviii, each a mass 
of small rounded lobules ; duct passing straight inwards, wider at 
its termination. Spermathecal ampulla ovoid ; duct as long as 
ampulla and less than half as wide; diverticulum arising from 
ectalendof duct, club-shaped, reaching about to middle of ampulla 
{text-fig. 88). No penial setae. 

RemarJcs, I found a second pair of ovaries in one specimen. 

Distribution^ Forest tramway, Cochin State, 

a, var. phaseolns {StepJi.). 

1915. Megascolex phaseolus^ Stephenson, Mem. Ind. Miis. vi, 
p. 93, pi. ix, figs. 28, 29. 

Length 180 mm. ; maximum diameter 3 mm. Segments 270. 
Colour grey, with a bluish tinge in parts, clitellum oz'ange. Setae 
closer set ventrally ; dorsal break decreases backwards from Zyz 
to ventral break =2a6 in front of clitellum, Arab in middle of 

body, Zdth towards hinder end; in front of clitellum setm on 
dorsal and lateral surfaces arranged in pairs, in the middle of 
body the intersetai intervals are very irregular; numbers 34/v, 
35/ix, 36/xii, 38/xix, and 26-28 in middle of body. Clitellum 
xiv-xvii (=4). Male genital field (text-fig. 89) marked by a 
kidney-shaped elevation, transversely placed on xviii, the concavity 
backwards ; the elevation surrounded by a groove, and this again 
by an elliptical ridge which is cleft behind in the middle line. 
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Male pores as fine grooves, oblique in position, beginning in front 
on the kidney-shaped elevation, and ending behind near the 
middle line on the elliptical raised ring. In some, a small circular 
papilla anterior^ on xis, bordering the groove. 



Fig. 89.— Megascolex cochiimisis Steph, vai*. pJmeolm ; male genital area ; 

bean-like elevation on xviii ; w., the ring-like vrall, cleJt behind ; 
p., papilla on xix ; clitelliim, 

llmmrlcs. I have re-esamined the original specimens. The 
smaller number of setae, and the configuration of the male field, 
are the distinguishing marks. Michaeisen (70) considers that the 
state of contraction or relaxation has much to do with the 
appearance o£ the male area, and when the worms are otherwise 
similar makes one a variety of the other; thus the several 
varieties oE Megascolex travancorensis are distinguished by little 
more than the male fields. 

Distribution, Parambikulam, Cochin State. 

10. Megascolex curgensis MicJi, 

1921. Megascolex curgensis^ Michaeisen, Mt. Mus. Hamburg, 
xxxviii, p. 64, text-figs. 8 a, 5, c. 

Length 125-130 mm, ; maximum diameter 4'5 mm. Segments 
ca. 115. Colour yellowdsh white. Pfostomium epilobous ea. | ; 
a middorsal longitudinal furrow passes back from the prostomium 
to groove 1/2. Dorsal pores from 5/6, Setae enlarged at ends of 
body; dorsal break irregular; aa^2cib, zz=:2--Byz- numbers 
24/v, 33/x, 34/xix, 36/xxvi, 28/xe. Glitelium ring-shaped, |xiii- 
|xviii ( = 5), Male pores inconspicuous, in the setal zone of 
xviii, xV circumference apart. Pemale pores incon- 

vspicuous, ? paired. Spermatbecal pores two pairs in 7/8 and 8/9, 
^ of the circumference apart. No other genital marks. 

Septa 7/8-12/13 thickened, the middle ones of the series fairly 
strongly. G-izzard in vi. No calciferous glands. No typhlosole. 
Last heart in xiii. Micronephndial tufts united to form busby 
rosettes in the anterior part of the body ; behind this are arranged 
in the form of a fan. Testes and funnels free in x and xi, the 
testes apparently on the posterior wall of the segment. Seminal 
vesicles in ix and xii, racemose. Prostates take up about three 
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segments, their border slightly indented ; duct one-fifth as long as 
glandular part, small, cylindrical, muscular. Spermathecas with 
irregularly spindle-shaped ampulla ; duct not sharply marked off, 
short, thin, almost entirely embedded in the body-wall ; diverticula 
two, one above the other, considerably shorter than the ampulla, 
opening into ental end of duct by a very short common stalk, 
each broad at the base and narrowing to its apex which is bent or 
spirally coiled. Penial setse thin and delicate, 2*7 mm. long, 26jU 
thick in the middle, bowed; tip somewhat flattened at right 
angles to plane of curvature, spoon-shaped, ending in three or 
four irregular teeth ; the hollow of the spoon furnished ^ith 
small teeth, arranged in part in transverse rows. 

Eemarics. The nephridiai condition apparently resembles that in 
ilf. jiliciseta, 

Dktribution. Madapur and Somavarpatna, Coorg. 

11. JflEegascolex dubius {Suplu), 

1916. Lampito duhius, Stephenson, Eec. lud. Mus. xii, p. .3 1 5, 
pi. xxxi, fig. 9. 

Length 106 mm. (originally more, hinder end regenerated); 
diameter 6 mm. Segments 134 (or more originally). Colour 
slate-blue, slightly lighter on ventral surface. Prostomium 
epiiobous |, tongue almost closed behind, sides converging at an 
obtuse angle. Dorsal pores from 6/7. Setae set more closely, 
and smaller, ventrally than dorsally ; no ventral break, dorsal 
break=22/5!, irregular or sometimes absent ; numbers 91/v, 88/ix, 
ca. 81/xix, S2/xxvi. Clitellum? Midventral portion of xviii 
pale in colour. Male pores small and slit-like, close to midventral 
line, in a small transverse groove just behind the setal zone ; the 
line of the setae is on the sloping anterior wail of the groove, a 
fevr setae missing in the neighbourhood of the pores. Female 
pore probably in a slight transverse depression midventrally on 
xiv, a little in front of the setal zone. Spermathecal pores close 
together, though slightly wider apart than the male pores, in 7/S 
and 8/9. 

Septa 5/6-7/S slightly strengthened, 8/9 moderately, 9/10- 
15/16 considerably; thereafter the thickening gradually diminishes. 
Gizzard large and firm, in v and vi. (Esophagus latei'ally bulged 
in x-xiv, and villous internally. Intestine begins in xix ; 
typhlosole in middle of body low, with transverse folds. Last 
heart in xiii. In the most anterior segments nephridia as a tuft 
with a single stalk ; behind xiii one loop of the tuft, longer than 
the rest, stretches outw^ards on the body- wall: from x onwards a 
number of small micronephridia make their appearance, scattered 
further out on the body-wall ; in the middle of the body a 
transverse line of micronephridia on each side, and a megane- 
phridiiim (text- fig. 90) with about six funnels, and two loops 
which stretch outw^ards on the body- wall, one shorter, stout and 
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conspicuous, the other extremely fine and reaching nearly to the 
middorsal line. Testes and funnels free in x and xi. Seminal 
vesicles single in xi and xii, lai^e in xi, small in xii. Prostate 


£ 



Pig. ^.—•'Megascohsi duhms Stepb. ; a raeganephri^iura from the middle of the 
body, to show the general relations of the parts, the funnels, the stout 
and slender loops ; stout loop j h, slender loop ; /., funnels. 


very small, consisting of a number of finger-like processes, almost 
sessile on the body-wall, and without visible duct. Spermatbecse 
not visible internally. No penial setae. 

BsmarTcs. The single specimen was possibly immature. The 
condition of the nephridia is interesting; the meganephridia seem 
to be here caught in the act of dividing up. The species is 
probably to be derived from a Ferionyx^ its origin being indepen- 
dent of that of other species of the genus (c/. Stephenson, 95), 

Distribution, Kurseong, E. Himalayas. 

12, Megascolex escherichi Miclu 

1910. Megascolex esc^mc^^^Michaelsen, Abb. Ver. Hamburg, xix, 
p. 66, text-fig. B. 

Length 43-45 mm.; maximum diameter 3 mm. Segments 
104-119. Colour dorsally a dark browu-violet, laterally lighter, 
ventrally yellowish-white, Prostomium epilobous ca. | ; tongue 
open behind. Pirst dorsal pore in 5/6. Setas small, ventrally 
much closer set than dorsally ; the rings broken ventrally to a 
very slight extent and irregularly, dorsally more distinctly 
interrupted but the interval again small; numbers 40/v, 36/x,. 
38/xix, 40/xxv. Clitellum xiv-xvii (= 4). Male pores close 
together on a common transversely oval papilla which takes up 
the whole length of xviii. Peinale pores paired. Spermatbecal 
pores fused in the middle line or almost so, in 6/7“8/9, contained 
almost wholly in the space between the lines a. 

Bepta 8/9-12/13 very little thickened, 10/11 and 11/12 most 
distinctly so. Grizzard large, in yii, (Esophagus widened in viii- 
xiii (?), with folded and vascular wall, but no set-oS calciferous 
glands. No intestinal caeca. No typhlosole. One pair testes and 
funnels in x, enclosed in an unpaired testis sac, transversely placed, 
narrowed in the mid-ventral line ; a large lateral prolongation on 
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each side (=?seminal vesicle of x), and from this an extension into 
ix ( = seminal vesicle of ix); these latter (in ix) are split up into a 
number of indistinctly separated pear-shaped chambers. Prostates 
irregularly disc-shaped; duct fairly thick, muscular, straight, 
shorter than the diameter of the gland. Spermathecse with 
egg-shaped ampulla ; duct fairly abruptly set off, somewhat longer 
than and about half as thick as ampulla. Diverticulum arises 
near ectal end of duct, about as long, when straightened, as duct ; 
the ectal half is a stalk, the ental is somewhat dilated and its 
cavity often constricted near the ental end. The duct may 
contain a cylindrical spermatophore-like mass of spermatozoa. 
Penial setae almost straight, ca. 0*65 mm. long and ca. 20 jj. thick 
proximally, not much thinner towards distal end; distal end 
narrowed just above the tip, rather flattened and chisel-like 
between the narrowing and the end, the truncated end being 
slightly hollowed out (like Jf. tnauriiil, but in a much feebler 
degree); this terminal portion is beset with about five irregular 
rings of long and slender spines. 

Bemarlcs, In life the worm moves with a strong, almost 
springing action. 

The species has affinities with M, brachycyclas, though there are 
many very distinct differences. It stands alone in the genus in 
being proandric (though M.fielderi and M, frosti are metandric) ; 
the possession of a testis sac is shared with a few Australian and 
Ceylonese species. These peculiarities show that this species is 
approximating to Pheretima ; the posterior position of the gizzard 
(in vii) is also a step in the same direction ; this last feature is 
only found in Ceylonese and Indian species (in the Australian 
if. colUmis it occupies parts of vi and vii). 

Pistrihutimi, Hidana, near Peradeniya, Ceylon. 

a. ^ ar. papillifer Suiik. 

1915. Megascohv escherichij van papillifer^ Stephenson, Mem. Ind. 
Mas. vi, p. 77, pL viii, fig. 16. 

Length 65 mm. ; diameter 3 ram. Segments 121, Colour much 
as m the type forin. Prostomium epilobous tongue either 
cut off behind or not ; segment i divided ventrally"by a longitudinal 
cleft. Setal rings broken dorsally and ventrally; 2 : 2 :=! 2 - 2 | yz^ 
numbers 36-44, The oval raised area or papilla on 
which the male pores are situated (text-fig. 91) may be marked by 
one or more of the following grooves ; — a transverse near its 
anterior border, a similar groove near its posterior border, and 
a longitudinal in the middle line. The spermathecal apertures 
are riot fused in the middle line, though close to it. Genital 
papilise present or not; one, in 19/20, or more rarely two, in 
19/20 and 20/21, small and transversely oval, never quite in the 
middle line, always somewhat to either the right or left side. 

Gizzard partly in vi; the septum (6/7) is attached round its 
anterior part, behind the anterior third. Micronephridia through- 
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out the body; in addition, nephridial tufts by the side of the 
alimentary canal in v~ix ; and a large nephridium on each side in 
each segment from xvii backwards, wavy or coiled tubes, in 
maximum length equal to half the diameter of the intestine, 



Fig. 91. — Megascolex eschericki Mich. var. ^apiUifer\ male genital area. 

smaller towards the hinder end, and may be absent here from one 
or both sides of a segment. The spermathecal diverticulum may 
be cylindrical, and not stalked ; or it may be attached separately 
to the body -wall. Penial setae narrower at the truncated distal 
•end than in the type form ; spines, in 6-7 rings, do not stand off 
so much from the shaft as in the type form. 

Distribution, Horton Plains, Ceylon. 

13. Megascolex eunephrus Cogn. 

1911. Megascoleiv euneplirm, Cognetti, Ann. Mag. N. H. (8) vii, 
p. 498, pi. xiii, figs. 5-7., 

Length more than 85 mm. (hinder end wanting) ; maximum 
diameter (anteclitellial) 3 mm. Segments 196. Colour a uniform 
lilac-gi’ey. Prostomium proepilobous. Ho secondary annulation. 
First dorsal pore in 8/9. Hephridiopores in 8/4~8/9 in line with 
setm e. Setae nearly constant in number, ca. 24 ; ventral break 
regular but not large, =2a5, dorsal break a little larger. Clitellum 
ring-shaped, xiv-xvii (= 4). Ventrally on xviii a few large 
papillae, which, joining together, fox'm a triangular figure enclosing 
a depression, one angle of the triangle pointing forwards and 
reaching 17/18; male pores near the lateral angles, in line with 5. 
Spermathecal pores in h in 7/8 and 8/9. 

Septa 6/7-8/9 moderately thickened. Gimrd in v. Intestine 
begins in xxi. No calciferous glands. Last heart in xiii. 
Nephridia in iii-ix as conspicuous tufts, with tldn-walled ribbon- 
like duct, which increases in length from the first to the seveixth 
pair, and passes through the body* wall at the extreme anterior 
margin of the segment; from x onwards the nephridia are diffuse 
and small, but in xiv and xv a pair of the larger nephridia are 
present in addition. Testes and funnels free in x and xi. Sperm 
vesicles grape-like, in xi and xii. Prostates with glandular part 

■ e2 ' ' 
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much lobed, in xvii-xx ; duct carved with convexity forwards* 
Sperraathecae with club-shaped main pouch ; diverticulum finger- 
shaped, opening into ectal end of duct, in length one-third of 
main pouch (ampulla plus duct). No penial setae, 

EemarJcs. I do not think the “ meganephridia are here 
anything else than the usual tufted nephridia of the anterior 
segments, though they seem to extend further back than usual. 
The author notes that nephridia like the larger ones of the present 
species have been found by Benham in if. lainrpi (113), where 
they probably perform the office of peptonephridia. On pepto- 
nephridia see Oognetti (117) and Bahl (90). 

Tins species comes very close to if. trcivaneorensk and its 
varieties; the spermathecal diverticulum is much smaller,, 
according to the figure. 

Distrihittion, Ooorlooii, Travaiieore, S. ludia. 

14. Megascblex filiciseta Stejjh. 

1915. Megaseole.vjilioiseta, Stephenson, Mem. IniL Mus. vi, p. 94^ 
pi. ix, figs. 30, 31. 

Length 63-70 mm.; diameter 2-3 mm. Segments 118. 
Colour dorsally bluish grey behind, purplish in front ; ventrally a 



filieisata Steph. ; penial seta, lateral view of distal end, 
showing a relatively small number of pinaa-Uke spines; X oa. 500. 

slaty grey ; a fine dark middorsal stripe. Prostomiuin epilobous 
I, tongue closed behind, and marked by a median groove. First 
dorsal pore in 6/6. Setal rings broken dorsally, 2z^27jz, or 
a little more or less ; ventrally the ring closed anteriorly as far as 
xi, but thereafter soon becomes moderately widely interrupted, so 
that aa=;2|ft5; seta, a as a rule smaller than the rest, and ah 
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rather less than he ; numbers 33/v, 41/ix, 37/xii, 42/xix, and 36 or 
38 in middle of body. Clitellum xiv-xvi (?). Male pores incon- 
spicuous, on very small papillae, between lines a and 5. Sperma- 
thecal pores luinute, close to the middle line, in 7/8 and 8/9. 

Septa 8/9-11/12 moderately thickened, 7/8 and 12/13-13/14 
slightly so. Gizzard barrel-shaped, in vi. Intestine begins in xy. 
No calciferous glands. Nephridia as bushy tufts, one on each 
side per segment, attached by a narrow base or by a common 
stem ; towards the posterior end one loop gains increased promin- 
ence, but no ])ai‘t is attached to the septum. Testes and funnels 
free in x and xi. Seminal vesicles small, lobed and flattened, in 



Fig. fiUciseia Steph. ; distal end of a penial seta still in its 

sheath, with numerous spines, about 16 on each side ; X ca. 500. 

ix and xii. Prostates small, flattened, and confined to xviii, with 
iobed margins; duct not visible as a separate structure. Sperma- 
theose close by side of nerve-cord ; ampulla ovoid ; a separate duct 
not distinguishable ; diverticulum half as long as main pouch, 
ai'ises along with the latter from a common base. Penial setse 
1*3 mm. long, 22 /z thick, shaft bent in a bow, tapering towards 
distal end, tip slightly recurved ; on each side of distal end a row 
of straight stout teeth arranged like the pinnae of a fern, the 
longer teeth 20 /a long and 5-6 ft. broad, the number of teeth on 
each side 8-16. 

Memavlcs. The prostates and spennathecse were perhaps not 
fully developed. The nephridial condition resembles that in 
Woodivardia hastata. Strictly speaking, it is meganephridial 
throughout, each tufted nephridium being developmentally a 
branched megauephridiuui (c/. remarks in introduction to the 
genus Woodwardia), The condition in the anterior segments of 
M. mnephrm is here continued throughout the body. 

Dxstrihutioii, Parambikulam, Cochin State, S, India. 

15. Megascolex funis MicK 

1897. Megascolex fimis, Michaelsen, Mt Mus. . Hamburg, xiv, 
p. 210, text-fi^s. 1, 2, 

1900. M&gascolesc fumSf Michaelsen, Tier, x, p, 228. 

1909. Megascolecv jnnis, Michaelsen^ Mem. Ind. Mus. i, p. 186, 
pi. xiii, fig, 24. 

Length 255 mm. and probably more ; diameter 3-5 mm. Seg- 
ments 386, triannular in anterior part of body. Colour an in- 
definite bluish grey ( ? due to mode of conservation). Prostomium 



246 


MEaASCOLECIDJE. 


small, retractiJe. First dorsal pore in 12/13. Setse in general 
veiy small, a a little iai'ger than the rest, especially in the anterior 
part of the body; •ventral interval in front of clitellum =Bcih^ 
behind clitellum =12«6 (setae a and h closer together behind 
clitellum than in front); dorsal interval numbers 56/iii, 

63/v, 65/x, 61/xiii, 75/xxvi. Clitellum not distinguished. Male 
pores on small prominent papillae, apparently close behind the 
seta! zone, ca. -I- of circumference apart ; lateral to each pore are 
two papillae, one in front of the other, forming with the papilla of 
the male pore a triangular area ; in addition there may be one pair 
of papillae ventrally situated on the anterior part of xix, almost 
contiguous in the middle line. Spermathecal pores two pairs, in 
7/8 and 8/9, about ^ of circumference apart, between the lines of 
d and e. 

Septum 5/6 very thin, 6/7-13/14 thickened. Gizzard in v. 
Intestine begins in xvii. No caleiferous glands. Last hearts in 
xiii. Funnels (and probably testes) free, two pairs. Seminal 
vesicles two pairs, in xi and xii. Prostates with long band-like 
glandular part, much cut up; duct thin, straight. Spermathecae 
with narrow tongue-like ampulla, without distinct duct; club- 
shaped diverticulum arising from ectal end, three-fourths as long 
as main pouch, dilated ental portion consists of a large number of 
small pear-shaped seminal chambers opening into a central channel. 
Penial setas 2 mm. long, 50 fi in maximum thickness, with slightly 
bowed and bluntly double-pointed distal end (the points not sepa- 
rately visible as a rule, since in the usual position they co\er 
each other) ornamented with numerous finely toothed transverse 
ridges. 

jRemarks. Not improbably to be united with Jf, templetoniamis. 

Distribution. Kandy, Ceylon (perhaps Peradeniya also)-' 

16. Megascolex hendersoni MicJi. 

1907. Mega&colex hendersoni, Michaelsen, Mt. Mus. Flamhurg, xxiv, 
, p. 162, text- tig. 10. 

1909. Megascolea: hendersoni, Michaelsen, Mem, Ind. Mus. i, p, 184, 
pi. xiii, figs. 22, 23, text-fig. 16. 

Length 140-230 mm.; maximum diameter 6-8 mm. Segments 
110-15i2. Colour dorsally bluish grey anteriorly, passing into a 
brownish or reddish gi'ey behind ; ventrally yellowish grey. Pro- 
stomium tanylobous, tongue rather broad, its sides converging back- 
wards. Segments of anterior part of body triannular. Dorsal pores 
from 5/6. Setae fairly large, somewhat larger ou anterior part of 
body than elsewhere, ornamented with irregular toothed transverse 
ridges; ventral break regular, dorsal break irregular, 

=1-2 yz ; numbers 28/v, 33/viii, 38/xii, 36/xx, 40/xxvi. Cli- 
tellum saddle-shaped, xiii-xix (=7), less distinct on xiii and xix ; 
darker in colour than rest of surface, not well-marked otherwise, 
segments biannulate, sets© present on hinder annulus. Male pores 
isaJ of circumference apart, on small papillae in line with h. 
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behind the setal zone. Spermathecal pores one pair, in 8/9, ca. | 
o£ circumference apart, between the lines 6 and c, Copulatorj 
papillae (text-fig. 93 a) three pairs, small and transversely oval, 
situated between the lines b and e, at the hinder borders of xvii, 
xviii, and xix, or in the grooves ; the first pair smaller than the 
others, the middle pair united to the porophores ; the ventral 
parts of xvii and xx swollen, glandular, and somewhat overhanging 
the region between them ; the lateral ends of these thickenings 
connected by a pair of longitudinal walls which run outside the 
papillsB ; the male area between the walls somewhat depressed. 



Fig. 936. — Meffasco^eas henc^ersmzMkh. ; 
spermatheca made transparent by 
acetic acid ; X 8. 

Septa 7/8-13/14 (or ? 14/15) thickened, especially 10/11 and 
11/12 ; the rest gradually thinner. Gizzard very large, in front. of 
6/7. (Esophagus swollen in xii, xiii, and xiv ; in xiv the swellings, 
though not definitely set off from the oesophagus, resemble calci- 
ferous glands ; the wall of the swellings in all the segments has 
the lamellated structure of calciferous glands. Intestine begins in 
xvi ; no distinct typhlosole. Last hearts in xiii. Funnels free (?) 
in X and xi. YesicuUe seminales two pairs, loosely racemose, in ix 
and xii, the himler pair the larger. Prostates confined to xviii, 
glandular part irregularly disc-shaped or broadly tongue-shaped, 
much incised; duct rather thick and short, straight, muscular,, 
hardly as long as the glandular part. Egg-sacs (?) in xiv. Sper- 
mathecse with oblong sae-like ampulla ; duct abruptly set off, one- 
third as long and one-third as thick as ampulla; divertieuluni 
indistinctly stalked, with 3-5 oval or rounded seminal chamberv«(, 
hanging down and pressed against duct, half as long as duct and 
much thinner (text-fig, 93 6). No penial setae. 

Distribution, Tiger Shola, near Kodaikanal, Palni Hills, 
S. India. 

17. ICegascolex horai ^ 

1922. "Mogasoohx horai, Stephenson, Kec. Ind. Mus. xxiv, p. 432. 

Length 110 mm.; diameter 2*5 mm. Segments 188. Colour 
yellowish grey. Prostomium slightly epilobous (?). Dorsal pores 
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from 10/11. Setae in fairly regular longitudinal lines ; aa=3~4 ah 
in front of male pores, =2|-3 ah in middle and hinder parts of 
body; zz=z2-^ yz anteriorly, =1|~1| ys: behind genital region; 
numbers 26/ 27/ix, 32/xii, 32/xix, and 28 in middle of body. JN’o 
clitellum or genital markings present. Male pores on xvii, on 
papillae, about i of circumference apart, in line with h, Sper- 
mathecal pores in 6/7 and 7/8, in or just internal to the line ?>, 
I of circumference apart. 

Septa 7/8-13/14 very slightly strengthened ; 6/7 and 7/8 
attached to body- wall ventrally behind normal position. Gizzard 
in vi, firm and barrel-shaped. Calciferous glands in x, xi, and xii, 
stalked. Last heart in xii. Micronephridia in a single transverse 
row in each segment. Testes and funnels free in ix and x. 
Seminal vesicles in xi only. Prostates deeply bifid on the outer 
border; duct bent round sharply at its ectal end. Ovaries in xii. 
Spermathecse as small sacs sessile on body-wall, no separate duct ; 
a single diverticulum, narrow and tubular, about as long as 
ampulla, from junction of sac with body-wall. No penial sets?. 

Remarlcs. This species is closely related to an Assamese group 
of species of Notoscolex {N, oneilli, stewarti^ and stnatiis), and has 
doubtless arisen from some species of this group, independently of 
the great majority of species of Meyascolea:, The organs in the 
anterior part of the body are one segment further forwards than 
usual. 

Bistrihittion. Cheri'apunji, Assam. 

18 . Megascolex liortoneiisis 

1916. Megmcolex koHonenm^ Stephenson, Mem. Ind. Mus. Vi> 
p, 83, pi; viii, figs. 19, 20. 

Length 72 mm.; maximum diameter 3 mm. Segments 141. Colour 
light grey throughout. Prostomium prolobous. Dorsal pores from 
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Fig. 94. — Megamtlesn Kortonmsis Steph. ; male genital ai^ea; clitelhim ; 
/, the surface of the thickened genital field ; pap^^ flat slightly raised 
papillae ; peiiis ; pit, depression on xviii. 

8/9 or in front of this (the single specimen was injulred near the 
anterior end). Setal rings broken dorsally and ventrally, zz^% yz^ 
; setae larger in front nf viii, and also some vy hat enlarged 
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hinder end ; arranged in fairly regular lines, especially a, 5, and e, 
but not in pairs ; ai^2i be ; numbers 20/iv and v, 22/vii, 22/xii, 
behind clitellum 24, in hinder part of body 28. Olitelluni xiv— xvi 
(==8), smooth, delimited by a constriction at each end. Male area 
(text-fig. 94) an almost rectangular thickened patch, takiug up 
ventral surface of xvii, xviii, and gxix; on this are a pair of conical 
pointed penis-like projections near the lateral border of xviii, 
^ of circumference apart; a pair of circular depressions on the 
interior part of xviii, internal to and rather in front of the penes 
and connected together by a transverse fissure : and a pair of flat 
oval areas at the postero-lateral corners of the ]>ateh, well 
•delimited but not much raised. No setae on the male area. Pemale 
pore single. Spermathecal pores one pair in 8/9, ca. ^ of circum- 
ference apart. A thickened area on viii, comprising nearly all 
the ventral surface of this segment, extending slightly on to ix ; 
this area includes a pair of darker oval patches in the posterior 
half of viii, the outer border of each in line with the sperma- 
thecal pore. 

Septa 6/7-13/14 slightly thickened. Grizzard subspherical, in vi. 
No calciferous glands. Intestine begins in xix. Last heart in 
xiii. Liinnels in x and xi. Seminal vesicles in xi and xii, lobu- 
lated, meeting their fellows dorsally. Prostates of moderate size, 
flattened, and compact, occupying xviii and xvii ; duct moderately 
stout, mixscular, almost straight, and of same diameter throughout. 



•Fig, 95 . — Megaseolex ItorioMnah Stepb. ; sperinatlieca. 

‘Spermathecse (text-flg. 95) with elongated ovoid ampulla; duct 
«hort and relatively wide, a third to a quarter as wide as ampulla; 
diverticulum finger-like, about as wide as duct, two- fifths as long 
as main pouch, arising near eeial end of duct. No penial setm. 

Bemarh^, Closely related to M. hemjti and quintus. The chief 
difference from both is the larger number of setae ; the male field 
is not at all unlike that of quintus ; while the*hbsenoe of calci - 
feroiis glands is more like hempi ; the genital area of segment viii 
is not represented in either hempi or qidntus^ 

Horton Plains, Ceylon. 
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19. Megascolex imperatrix (A. G. Bourne), 

1894 Mahhemis wiperati-Lv, Bourne, Quart. J. Mic. Sci. xxxvi,. 
p. 12, pi. ii, pi. iv, %. 33, pi. v, %s. 34-41. 

1900. MegascokiV imperatrix^ Micnaelsen, Tier, x, p. 233. 

Length 660 mm,; diameter 11mm. Segments 200.^ Colour 
dark brown. Prostomium epilobous, encroaches very slightly on 
perisfcomiuui, Pirst dorsal pore in 5/6. Setal rings ahndst 
closed; numbers 52/ii, SO/v, llO/ix. Clitellum not definitely 
limited, xiv to part of xx (=6^^); setas present. Male pores 
small and close together; in the preserved specimens, though not 
in the living, on an oval midventral papilla. Female pores paired. 
Spermathecal pores very small, three pairs, in 6/7, 7/8, and 8/9, 
very close together. Two pairs of pores of accessory glands, on 
the hinder part of xvii and in groove 19/20, about in line with/. 

G-izzard in vii. No calcareous glands ; oesophagus dilated 
segmentaliy in xi-xiv. Dorsal vessel double in vii and onwards 
for some distance. Two pairs of testes and funnels, free in x and 
xi. Seminal vesicles in ix and xii. Prostates with large rounded 
glandular portion, Spermathecse sausage-^ shaped, duct short 
small diverticulum embedded in body- wall ; first pair of sperma- 
tbecm smaller than second, second smaller than third. No penial 
setss. 

Meniixrks, Bourne used this species in his investigations on the 
development of the setm and of the micronephridia. 

Distribution, Lamb’s Eock, Coonoor, in dense forest or jungle,, 
also on the Hulikal Droog opposite, on the other side of the 
ravine (oral communication from Bourne, — the locality is not 
stated in the original). 

20. Ifegascolex insignis Mich, 

1910. Megascolex insignis, Michaelsen, Abb. Ver, Hamburg, xix,. 
p, 78, pi. fig. 8. 

1916. Megascolex insignis, Stephenson, Hec. Ind. Mus. xii, p. 329, 
pi. xxxii, fig. 22. 

Length 46-83 mm. ; maximum diameter 2~2'J- mm. Segments 
115-145. . Colour yellowish grey, clitellum light orange yellow. 
Prostomium epilobous tongue open behind. Dorsal pores 
from 10/11 (perhaps a vestigial pore in 9/10), Setae small ; setal 
rings regularly broken ventrally, <xa^2-4i ah ; irregularly broken 
dorsally ; setae more closely set ventrally ; numbers 36/v, 40/viii,, 
40/xix, 42/xxv (or somewhat smaller numbers may be found). 
Clitellum xiii or |xiii-xvii (=5 4|-5). Male pores about in line 
with I, ca. ^ of circumference apart, at the lateral limits of a 
median transverse depression, or in pits which are bounded on 
their outer sides by semicircular walls. Spermathecal pores twe 
pairs, in 7/8 and 8/9, about in line with 6, § of circumference 
.Apart." 
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Septa 6/7-13/14 tokened, the middle ones most, but noue 
much. Gizzard in v (or ?vi). ISTo calcifei’ous glands. Intestine 
begins in xiv ; no typhlosole.^ Last heart in xiii. Tesfces and 
funnels free in x and si. Seminal vesicles two pairs, fairly large, 
compactly racemose, in xi and xii. Prostates small, much incisecC 
lobes fairly loosely arranged; duct moderately thick, a little 



Pig. 96 . — Megascokx insignis Mich. ; spermatheca. 

shorter than the glandular portion, straight, slightly thinner at 
the extreme ectal end. Ovisacs or similar structures may be 
present in xiv. Sperniathecse (text-fig. 96) with sac-like ampulla ; 
duct fairly distinctly set off, length variable, may be quite short or 
as long as or longer than ampulla; diverticulum from ectal end of 
duct, narrow but somewhat thicker at its ental end, as long as or 
rather longer than main pouch. No penial seta. 

Remarhs. In my specimens the dorsal pores appeared to begin in 
5/6 or 6/7 ; and f found the lobes of the prostate closely pressed 
together. In one of Michaelsen’s specimens the spermathecal 
diverticulum was forked some distance below its ental end. 

The species is related to M, Iconkanemis^ and especially io 
M . kavalaianus. 

Distribution. Trivandrum, Nedumangad, and Kerumaadl in 
Travancore ; Karakulam, Cochin State ; Panadhure, Ceylon. 

2h Megascolex kavalaianus Rtepk 

1916. Megasoolex havalamnus, Stephenson, Mem. Ind. Mus. vi, 
p. 91, pi. ix, fig. 27. 

Length 67 mm.; maximum diameter 1^ mm. Segments 94. 
Colour pinkish grey, anterior end purplish. Prostomium small, 
epilobous First dorsal pore in 6/6. Setse often small and 
diffloiilfc to see: zz=z2yz^ aa^4,ah in front of clitellum, 8a6 
behind, and further back.; numbers 40/ix, 38/xii, ca. 32/xix, 
and 28 in middle of body. CHtellum ixiii-|xvii (=4J). ^ Male 
pores as minute white dots, each in the centre of a circular 
slightly raised area; the areas, white with a darker centre, take 
up the greater part of the length of xviii, and touch each other in 
the middle line; the pores are in the setal zone and in line 
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with Female pore single. Spermatliecal pores minute, two 
pairsj in 7/8 and 8/9, near flie middle line, about in line with 
No septa noticeably thickened. Gizzard barrel-shaped, in ti. 
(Esophagus bulged in xv, xvi, and xvii, with transyerse vascular 
striations, and small folds internally. Intestine begins in xix. 
Last hearts in xiv; these are smaller than those in xiii. Eunnels 
in X and xi. Yesiculae seininales in xi and xii, r’acemose, each 
meeting its fellow dorsally. Prostates confined to xviii, cut up 



Fig. 97, — Mcgcmolese kavalaiamis Steph. ; spermatlieca. 

into lobes which are tightly compacted together ; duct straight, 
muscular, directed transversely inwards, the ental part narrow, 
the rest stout. Ovisacs or similar structures present in xiv. 
Spermathecal ampulla flattened ovoid; duct weir marked ofl, 
moderately wide, about half as long as ampulla; diverticulum a long 
narrow glistening tube, with dilated ental end, longer than maiit 
pouch, given oif from octal end of duct (text-fig. 97). No penial 
setae. 

Eemctrhs, The species was described from a single specimen ; it 
is difficult to know what to do in such cases, when there is no 
indication of the extent of variability. It may ultimately have to 
be united with M, imignis. The chief difference is in the male 
fi^ld and the hearts (the last in xiv in this form) ; other details 
in which the two differ are the oesophageal swellings, the point 
of comnienceitj^nt of the intestine, and the absence of thickened 
septa in the present form. The , apparent differences in the 
spermatbec€e are perhaps not very important, as this oz*gan is 
variable in if. imignis. 

Kavalai, Cochin SWe, S. India. 

22. Hegascolex kempi Buph, 

191o. Meya^eQle^ hempi, l^tephensou, Mem. Ind. Mus, vj, p. 84, 
pi. viii, fig, 21, 

Length 44 mm. ; diameter 2 mm. Segments 1 15, Colour grey, 
elitellum rather lighter than the* rest. Prosfcomimii prolobpus. 
Dor&i surface flattened, slightly grooved in middle and posterior 
thirds. First dbrsal pore in 6/7. Setse in regular longitudinal 
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lines, but not grouped m pairs ; ventral setsB larger at ends o£ 
body; rings broken dorsally and ventrally, = zz=:^2yzi 
numbers in front of cliteilum 12 (6 on each side), behind ‘l6 
per segment, Cliteilum xiv— l-xvii ( = a-J-). Male pores on 
relatively large conical papilla, in line with 6, and rather more 
than one-fourth of circumference apai*t. [Female pore single, 
Spermatheeal pores inconspicuous, in 8/9, in line with h. A 
genital area on xii, mesial, transversely oval, raised in the form 
of a large flat papilla, its transverse diameter about twice the 
longitudinal : limited behind by 12/lB, in front extending slightly 
on to xi, laterally extending as far as the line h on each side, 

JSTo septa markedly thickened. Gizzard in vi, barrel-shaped, 
well developed. ^ No calciferous glands. Last heart in xiii. 
Micronephridia in regular transverse rows behind the cliteilum ; 
in front of gizzard as large tufts at the sides of the oesophagus. 
Testes and funnels free in x and xi. Seminal vesicles in xi and 
xii, the anterior small, of a few rounded lobules, the posterior 



Fig. 98. — MegascoUw kempi Steph. ,* spermatbeca. 

racemose, nearly meeting above the oesophagus. Prostates forming 
rectangular masses, only slightly Incised ; duct short, narrow,, 
almost straight, of equal diameter throughout. Spermatheeal 
ampulla much elongated, fusiform ; duct very short and narrow; 
diverticulum finger-shaped, two-thirds to three-quarters as long 
and half as wide as ampulla, given off from base of ampulla 
(text-fig. 98). No penial setse. 

Eemnrhs. Yery closely related to M. qumius ; the differences- 
are in tbe genital fields, the presence or absence of calciferous 
gland-like swellings, and the thickening or absence of thickening 
of the septa. 

Disirihutim, Horton Plains, Ceylon. 

23. Megascolex konkanensis Fedarh, 

1898. Megascolex Fedarb, J. Bombay Soc. xi, p. 434,. 

pL ii, figs, 1, 6^8, 10. 

1900. M€ymcole:i: honkanemu, Michaelsen, Tier, x, p, 221. 

1910. Megascolex k&iikanmmi Michaelsen, Abh. Yer. Hamburg,, 
xix, p. 75, pi. fig. IS. 
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1916. M(\gascolex konJcanensis, Stephenson, Eec. Ind. Mus. xii, 

p. S^S, 

1921. Megascolex kunJmnensU, Stephenson, Eec. Ind. Mus, xxii, 
p. 759. 

1921. Megascolex Michaelsen, Mt. Mus. Hamburg’, 

xxxviii, p. 08. 

1922. Meqascolex liO)iJianensiSj Stephenson, Eec. Ind, Mus. xxiv, 

p;431. 

Extremely long in relation to diameter ; a large example 
415 min. long, 2-3 mm. thick, 370 segments; a moderate-sized 
specimen 165 mm. long, ca. 2 min. thick, 218 segments.^ Anterior 
•end blunt, the worms being thickest at segment ii. Colour 
whitish or yellowish grey. Prostomium epilobous ca. tongue 
narrow and small, Eirst dorsal pore in 4/5, Setae fairly small ; 
ventral break distinct and regular, «a==ca. 3a,&; dorsal bx'eak 
irregular; towards posterior end there maybe no breaks; setae 
more closely set ventrally than dorsally in anterior part of body, 
often arranged in regular longitudinal lines; numbers ca. 35 in 
anterior part of body, ca. 24 at 200th segment. Clitellum ring- 
shaped, xiv-xvi or ^xvii (=3-3J). Male pores each in a special 
area, which when fully developed is oval, with its axis directed 
forwards and a little inwards, aud approaches its fellow towards 
the middle line ; each is depressed, with clean cut margins and a 
transverse ridge passing across the floor, and occupies xviii, 
encroaching also on xvii and xix ; male pores on the transverse 
ridge, ca, one-fourth of the circumfei’ence apart. Female pores 
paired. Spermathecal pores two pairs, in 7/8 and 8/9, ca. 
of the circumference apart, situated ventro-laterally. 

Septa 6/7-12/13, thickened, tlie anterior ones as far as 9/10 
fairly strongly, the rest gradually less so. Gizzard large, in vi. 
No calciferoiis glands. Intestine begins^ in xvi. Last heart 
in xiii. Funnels free in x and xi. Seminal vesicles compactly 
xaceinose, the lobules almost spherical, in xi and xii. Prostates 
with very large glandular part consisting of numerous branched 
lobules, the end branches long and finger-shaped, the w^hole being 

mop-like”; duct thick, fairly long, muscular, thinner at the 
ends; no copulatory sacs. Spermathecse with stalked pear- 
isbaped main pouch, the ectal part being perhaps morphologically 
part of the ampulla, and the vestigial duct contained in the body- 
wall; diverticulum given pfl from main pouch where this joins 
body-wall, elongated, slightly swollen at ental end, with simple 
lumen, length about half that of main pouch ; in many sperma- 
thecae a spermatophore, filling the narrower part of the ampulla 
and projecting upwards into the dilated portion. No penial set®. 

BiBtrihution. Trivandrum, Shasthancottah, Kulattapuzha, Mad- 
dathoray, Kerumaadi, Q'lilon, Kottayam, all in Travancore ; 
Ernakulam and Chitoor in Cochin; Palgbat, Calicut, Tiruvallur 
.and Tirur in Malabar; Mangalore in S. Kanara; Laccadive Is., 
-N* Eonkan. 
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a, var. longus Ste^ph, 

1915. Megascolex honhanensis, var. longus^ Stephenson, Mem. Ind. 

Mus. vi, p. 97, pi. ix, figs. 34, 35. 

Length 345-570 mm. ; maximum diameter 3-4 mm. Segments 
ca. 400-550. Anterior end truncated in appearance; body becomes 
much narrower (2 mm. only) behind the anterior third. Pro- 
stomium proepilobous, with the addition of two short grooves on 
dorsal surface of segment i. Pirst dorsal pore in 5/6. Dorsal 
break in setal ring ca. 3 vs in front of clitellum, 1| yz behind, and 
still further back ring is closed; in front of clitellum ventral 
break = 2 behind clitellum = 3-4 ; setae in front of clitellum 

mostly very small, ventral setae of xii-xvii enlarged ; in anterior 
part of body «6=1| he ; numbers 30-33 in front of clitellum, 30 
at end of first third of body, 28-30 near hinder end. Male pores 
probably on a pair of transversely oval papillae which are joined 
across the middle line, the whole having the shape of a dumbbell. 
Female pore single. Spermathecal pores small, in IjS and 8/9, in 
line with d or de. 



Fig. 100 . — Megascolex konkaTimm 
Fedarbvar,/o?was: sperma- 
theca. 

Gizzard in v. Prostates (text-fig. 99) small, confined to xviii, 
bushy, composed of many lobules of various shapes from finger- 
shaped to spherical ; duct passes straight inwards, is soft, slightly 
glistening, thin at first and dilated in its terminal portion. 
Spermathecai ampulla ovoid; duet half as wide and half as long 
again as ampulla ; diverticulum given of from octal end of duct, 
small, club-shapetl, half as long as duet or less (text-fig, 100). 

BemarJes, The diflferences from the type form are the greater 
ength, the conformation of the male field, the single female pore 
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the smaller size of the prostate, and different shape o£ sperma- 
theca. If Michaelsen’s supposition regarding the true relations 
of ampulla and duct in the type form are correct (v. ant,), these 
relations are still further obscured in the present variety. 

Though there was no distinguishable clitellum in the specimens, 
the one dissected appeared to be mature, since copulation had 
occurred, the sperinathecal diverticulum being full of glistening 
spermatozoa, 

JDisirihiiiion, Parambikulam, Cochin State. 

24. Megascolex leucocyclus {Sclvtmrcla), 

1861. Perichaeta leucocycla, Schmarda, Neue wirhell. Thiere, 
pt. ii, p. 13, pi. xviii, fig. 160, text-fig. 

1592. Megmcohx cceruleiis (part.), Beddard, Ann. Mag. N. H. (6) 
ix, p. 122. 

189o. Megascolex coandeus (part.), Beddard, Monog., p. 386, 

1897. Megctscolex leucocycltis, Michaelsen, Mt. Mus. Hamburg, xiv, 
p. 215, pL fig. 4. 

1900. Megascolex leiioocyclus^ Michaelsen, Tier, x, p. 233. 

Length 240-370 mm.; diameter 10-12 mm. Segments 133- 
174. Colour bluish grey, with shining white ridge-like setal 
zones ; ventral surface yellowish white. Prostomium epilobous I*. 
First dorsal pore in 6/6. Setse more closely set ventrally than 
dorsally ; rings irregularly and shortly broken both dorsally 
and ventrally, zz anteriorly » 3-4 numbers 24/ii, 

5o/v, 67/xii, 63/xx, 67/xxvi. Clitellum ring-shaped, swollen^ 
xii or xiv-xviii or |xix (=5-7|). . Male pore single, midventral, 
on a cone-shaped papilla. Female pores paired, close together 
in front of setse, not always at the same horizontal level. Sper- 
inathecal pores median, in 7/8 and 8/9. A transversely oval 
copulatory cushion inidventrally on the hinder part of xvii, 
showing sometimes a transverse series of dots, perhaps the 
' openings of glands ; rarely a similar cushion on the hinder part 
of xix. 

Septum 8/9 slightly, 9/10-12/13 more strongly thickened. 
Gizzard in vii, large and barrel-shaped, No calcifex'ous glands. 
Intestine begins in xv, with large lateral swellings in xxix con- 
fined to that segment. Last liearts in xiii. Testes and funnels 
free in x and xi. Seminal vesicles three pairs, small, sausage- 
ehaped, in xi, xii, and xiii ; segments viii-xii occupied by free 
sperm-ma^ssesl Prostates paired, with small glandular portion; 
duct fairly thick, straight. Spermatheese unpaired, the ampulla 
an irregular sac ; duct sharply marked off, shorter than ampulla, 
sausage-shaped ; diverticula two, arising from duct, broad, short, 
hanging down, each with several seminal chambers. Penial setse 
3 mm. long,. 50 p thick at base, slightly bowed, tapering gradually, 
distal end bent backw’ards and hollo w^ed out in spoon fashion, tip 
slightly bent forwards; ornamentation of numerous thickly set 
rings of teeth; 
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Remarhs, The original description was altogether incomplete, 
and the worm would have been unrecognizable it the type bad 
not been preserved. Beddard, who was not allowed to dissect 
Schmarda^s material, concluded that the worm was M, cmruleus \ 
but Michaelseu on dissection found that this was a mistake. 

The worms apparently fragment easily, losing the hinder end. 
The lateral swellings of the intestine in xxix may be the beginnings 
of the. cseca of Pheretima. 

Distribution, Kandy and Nuwara Eliya, Ceylon. 


25. Megascolex longiseta Mich. 

1907. Megascolex longiseta^ Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 163. 

1909. Meg.ascolex longketa, Michaelsen, Mem. lud. Mus. i, p. 182, 
pi. xiii, figs. 20, 21. 

Length 180 mm. ; diameter 5-6 mm. Segments 240. Colour 
yellowish or in parts brownish grey. Eirst dorsal pore in 7/8. 
Setal rings with leather large and regular ventral gap, and rather 
larger and apparently irregular dorsal gap ; in anterior part of 
body ventral setse somewhat enlarged and setal intervals greater ; 
numbers in front of clitellum and back to about xxvi, 16 ; 



Fig. 101. — MegasooU:)} longiseta Mich. ; 
spermatheca, cleared in acetic 
acid (ampulla somewhat flat- 
tened in preparatioi?:) ; X 12. 


Fig. li}Z,—‘MegascolexloiigmtayLio\x . ; 
penial seta : a, whole seta, 
X 10; 5, a part of the shafts 
X 250. 


thenceforward more numerous, about 40 or even more (?). Male 
pores ventro-lateral, f of circumference apart. Spermathecal 
pores two pairs, in 7/8 and 8/9, about one-fourth of circumference 
apart. 

, Septa 6/7-12/13 rather strong, 13/14 scarcely thickened. 
Gizzard large, in v. 17o calciferous glands. Funnels ‘free in x 

^ : ''S' 
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and xi. Seminal vesicles in xi and xii, rather small, racemose. 
Prostates with rather small, rather loose grape-like glandular 
portion ; duct about as long as glandular part, irregularly bent, 
moderately thick, narrower at ectal end. Spermathecas (text-fig. 
101) with elongated ovoid ampulla; duct not abruptly set ofi, 
about half as thick and half as long as ampulla; diverticulum 
given of from ectal end of duct, club-shaped, about as long as 
and half as thick as ampulla, with four tube-like undulating- 
seminal chambers in its ental portion, which cause longitudinal 
protuberances on the surface of the diverticulum. Penial setae 
(text-fig. 102) ca. 7 mm. long, very slender, ca. 25 ja thick at 
proximal end, 8 /a at distal end, strongly and irregularly bent; 
shaft ornamented by small irregularly scattered triangular closely 
adpressed teeth, tip plain and rather blunt. 

Distribution, Nuwara Eliya, Ceylon. 

26. Megascolex lorenzi Bosa. 

1894. Megascolex lorenzi, Posa, Atti Ac. Torino, xxix, p. 5, 
pi. hg. 4. 

1900. Megascolex loremi, Michaelsen, Tier, x, p. 230. 

1910. Megascolex lorenzi^ Michaelsen, Abh. Ver. Hamburg, p. 70, 
pi. fig. 9. 

Length 27-60 mm.; diameter 1-2 mm.^ Segments 121. 
Colour (in alcohol) white, Prostomium proepilobous. Dorsal 
pores from 4/5 ; that of 9/10 very large, that of 8/9 only a little 
smaller. Setse set closer dorsally than venti'ally ; setm a a little 
larger than the rest in the anterior p^rt of the body, in regular 
lines ; ventral break of moderate size, no dorsal break ; number 
in xii, 50. Clitelluin including xiv-xvi and parts of xiii and xvii. 
Male field a transverse median depression, rectangular with 
rounded angles, its length that of segment xviii, the lateral 
margins thickened and bow*ed inwards; male pores on the lateral 
slopes of the depression, about betw^een the lines of h and e, 
Spermathecal pores two pairs, in 7/8 and 8/9, between the lines 
h and c. 

S0pta 5/6-13/14 thickened, the middle ones of the series most 
so. Gizzard very small but not vestigial, in v* No calciferous 
glands. (Esophagus swollen segmentally in viii-xiii. Metandric, 
funnels fre^ in^xi. Seminal vesicles a single pair, much incised, 
in xii. Prostates may be short or of the length of 4 or 6 segments, 
tongue-shaped, mai’gin rather lobed; duct straight or slightly 
sinuous. Bpermathecal ampulla sac-like, ovoid ; duet not abruptly 
set of , short, moderately stout ; diverticulum shortly stalked, of 
2, 3, or 4 seminal chambers bound together in a common mass, 
about one-third as long as main pouch. No penial setm. 

DistHhution. Kandy and Peradeniya, Ceylon. 
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27. Me^ascolex mauritii (Kinh). 

1883. Ferichesfa annata, Beddard, Ann. Mag. X. 11. (’5) xii, 
p. 216, pi. viii, iigs. 5-7. 

1886, FenchiXita bivaginata-\-F. salettensis. Bourne. P. Z. S. 1886, 
pp, 066,669. 

1888. Megascolex armatus, Bosa, Ann. Miis. Genava, {2a) xi, 
p, 159. 

1895. Megascolex arynatus^ Beddard, Monog. p. 384. 

1897. Megascolex annatus, Michaelsen, Mt. Miis. Hamburg, xiv, 

p. 5. 

1898. Megascolex armahis, Michaelsen, ZooL Jahrb. Syst. xii, 

p. 144. 

1900. Megaseolex maariiu^Michnehen, Tier, x, p. 227. 

1903. Megaseolex mauritii^ Beddard, Fauna Laccad. Archip. 
p.375. 

1909. Lampito mauritii, Michaelsen, Mem. Ind. Mus. i, p. 179. 

1910. Lampito mauritii^ Michaelsen, Abh. Ver. Hamburg, xix, 

p, 62. 

1911. Lampito mauritii, Cognetti, Ann. Ma<?. N. 11, (8) vii, 

p. 498. 

1913. Lampito mauritii, Michaelsen, Mt Mus. llamhurg, xxx, 

p. 70. 

1914. Lampito mauritii, Stephenson, Bee. Ind. Mns. x, p. 340. 

1915. Lampito mauritii, Stephenson, Mem. Ind. Mus. vi, p. 75. 

1916. Lampito mauritii, Stephenson, Bee. Ind. Mus. xii, p. 315. 

1916. Lampito mauritii, Prashad, J. Bombay Soc. xxiv, p. 504, 

pi. i, %s. 0, 35, pi. ii, fig. 8. 

3917. Lampito mauritii, Siephenson, Bee. Ind. Mus. xiii, p. 385. 

1920. Lampito mauritii, Stephenson, Mem. Ind. Mus. vii, p. 222. 

1921. Moqascolex mauritii, Stephenson, Bee. Ind. Mus. xxii, 

p'. 759. 

1922. Megaseolex maiiriiu, Stephenson, Bee. Ind. Mus. xxiv, 

p; 432. 

1916. Megaseolex mauritii, Michaelsen, Mjoberg’s Austral. Exp. 
p.<52. 

Length 80-210 mm. ; diameter 3|-5 inm. Segments 166-190. 
Colour dark yellow with purplish tinge at anterior end. 
Prostomium prolobous or epilobous Segments v and vi 
biannulate, the rest of those in front of the clitellum trianniilate. 
First dorsal pore 10/11 or 1,1/12. Setal rings interrupted 
ventrally, aa” l|-2| dorsal break absent or extremely small ; 
setal intervals decrease from the ventral end ; seta a is enlarged, 
especially Jn the anterior part of the body, and ornamented; 
numbers 38/vi, 44/x, 34/xxi, and 38 in the middle of the body. 
Clitellum xiv-xvii (=4), ring-shaped, Male pores on large round 
papillse, ea. one-fourth of circumference apart, which take up the 
whole length of the segment and press aside the furrows in front 
and behind; no. setae between the pores. Female pores double, 
but very near each, other, anteriorly on xiv. Sperinathecal pores 
three pairs, in 6/7, 7/8 and 8/9, in line with seta 

Septa 7/8-12/ L3 thickened. Gizzard in v (? vi). Ko calciferous 
glands. Lust heart in xiii. Meganephridin accompany the 

, 32 
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iiiicroiiephridia from about xx onwards. Testes and funnels 
free in x and xi. Seminal vesieles in ix and xii, irregularly cut 
up into small lobes. Prostates much iobukted, occupying xviii 
and xix, SpermathectB witheiongated ampulla, constricted in tlie 
middle, and narrowing towards the external opening ; duct not 
distinctly marked off; two diverticula, club-shaped, opposite each 
other, one-third as long as ampulla. JPenial setae mm. long, 
with a single curve, tip horseshoe-shaped with semicircular 
concavity, flattened; numerous rings of large slender spines 
standing off somewhat from the. shaft. 

Bhtrihution. Very widely distributed ; has been recorded from 
all parts of Jndia, except apparently the United Provinces. 
Lahore and Kapurthala, in the Punjab : Calcutta, Eaniganj, 
Bhogaoii, Eajshahi, Saraghat, Betracona, and Siliguri, ni Bengal; 
Sur Lake, Orissa; Bombay, Broach, Surat, xihraedahad, Nadiad, 
Sirvai Madhopur, Dhanu, Baroda, Palchar, Joshachivir, and . 
Godhra, in the* Bombay Presidency; Portuguese India; IS'eimir 
Kheri, Katni, Gwalior, and Jubhulpore, in Central India and 
Ceiitral Provinces; Dungarpura and Banswara, in S. Eajputana; 
Hyderabad, in the Deccan; Madras, Salem, Eunur, Pondicherry, 
Eainnad, Cochin State, and Travancore State, in S. India; 
Dowlaishweram, Godaveri Dist., on the E. Coast; Mandalay, in 
Burma ; from many places in Ceylon ; from the Aiulaman Islands, 
‘the Maldives, and Laccadives. 

Outside India it has spread in the region of the Indian Ocean, 
in the Malay Archipelago, and in S. and S.E. Asia generally. Its 
original home cannot be determined. 

var, zeylanicus {8ui>h.). 

1913. Lampito mativitiif var. zeyJaniaa, Stephenson, Spoi. Zeyl.viiiy 

p. 262. 

Length 100 mm.; diameter mm. Segments 147. Colour 
grey. Prostomium prolobous. Dorsal pores from 12/13. Mule- 
pores in large round sucker-like depressions with raised and 
swollen margins, one-fourth of the circumference , apart. Female 
pore median. The breaks in the setal rings are more marked tbati 
in the type form ; veutrally aa^^ab in front of and 3^ al behind 
the olitellum; dorsally rz=2-2|2/-- 

Septa 6/7-13/14 thickened, 8/9-12/13 most. Gizzard in vi. 
(Esophagus ' bulged in xi and xii, but no^ caleiferous glands- 
Intestine begins in xv. Prostates compfirutively small; duct thick 
and S-shaped. Accessory prostates near tlie main glands, one on 
' each side, situated either in front of or behind the main gland, each 
with a short stalk, and of the same texture as the prostate.. 
Spermathecal ampulla fusiform, no distinctly separate duct; 
diverticula one or two, minute, club-shaped, from iin eighth to a 
quarter as long as the ampulla. Penial setse 0*83 mm- Tong,, 

, 22-27 /i thick, resembling those of the type form- 

An uradbapura, Ceylon. , r T ; / 



MKGASCOIjKX. 


261 


28. Megascolex multispinus Mich, 

1S97. Me(jasGole:c miiltispinm, MIchaelsen, Mt. Mus. Hauibiir'i', 
xiV, p. 2-21, pi. % 27. 

1900. Megascolex mulfMpinus, Michaelsen, Tier, x, p. 23 L 

Length 150-195 niin. ; maximum diameter 5|-7 mm. Segments 
115-145, not definitely multianniilar. Prosioinium proiobons. 
Colour an equable bluish grey (? caused by method of preservation). 
Eirst dorsal pore in 5/6. Setae all very small ; rings only broken 
ventrally for . a short distance, (rm=2~3«.5 ; setae more closely set 
on each side of the mid ventral line; numbers 58/ii, 84/ v, 82/x, 
81/xiii, 72/xx, 68/xxvi, 72/xxxvn. Clitellum saddle-shaped, 
|xiv-4xviii (=:4|). Male pores on prominent papillae, one-tivird 
of circumference apart, no setae betAveen them. Three pairs 
copulatory pits, small, deep, transverse in direction, on 10/17, 
17/18, and 19/20 (some may be absent), slightly internal to line 
of male pores ; may be everted and Appear as papillae. Female 
pores paired. Spermathecal pores one pair, in 7/8, one-third of 
circumference apart. 

Septum 5/0 thin, 7/8-13/14 thickened. Grlzzard in v and vi, 
5/6 attached to its middle. 'No calciferous srlands. Intestine 
begins in xv or xvi. Last hearts in xiii. Two pairs funnels, 
enclosed in testis sacs; in x and xi ; those in x rather larger. Two 
pairs seminal vesicles, simple in form, in ix and xii. Prostates 
with medium-sized glandular portion ; duct thin, almost straight; 
Spermathecal ampulla large; duct thick, uneven, with numerous 
seminal chambers in its Avail. ISFo penial setm. 

BistnhutioTi, Ceylon (probably Peradeniya). 

29. Megascolex nureliyensis Mklu 

1897. Megascolex ntireliyemis, MIchaelsen, Mt. Mus. Ilaiubiirg, 
XIV, p. 232, pi. figs. 12, 13. 

1900. MegascoUx nureliyenm^ Michaelsen, Tier, x, p. 229. 

Megascolex rmveliymisk^ Stephenson, Mem. Ind. Mus. vi, 
p. 75. 

Length 133-155 mm.: maximum diameter 0|-7 mm. Segments 
109-127, trianniilar owing to elevation of setal ridges, xllmost 
colourless (sublimate preservation). Prostomium epilobous .J. 
First dorsal pore 5/0. 8etal rings with irregular dorsal break, 
ventrally in front of clitellum a«=siip to lja6, 
behind clitellum ; in the most anterior segments the 'first 

few intersefcal intervals decrease pn passing outwards from the 
middle line both dorsally and ventrally, Avhile ventrally the set® 
themselves also become smaller* on passing outwards; other 
specimens show an enlargement of the ventral set® in segments 
iii or iv to viii or ix, while those of x may be markedly small; 
numbers 29/v, 34/x, -SS/xix, 52/xxvi, Clitellum indefinite, juay 
be absent in fully mature individuals, about xiii-^xvii (=5); 
marked only by a more pronounced purple colour on the dorsal 
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surface. Male pores about in line with /, of circumference 
apart, surrounded by broad ring-shaped walls which fuse 
midveiitrally. Female pores paired. Spermathecal pores one 
pair, in 8/9, about in line with f of circumference apart. 

Septa '8/9-13/14 thickened, especially 0/10>-10/ll. Gizzard 
firm and barrel-shaped, in vi (or vii?). No calciferous glands,; 
oesophagus dilated and inner surface of wall laiiiellated in xii, 
swollen and probably similar internally in xiii. Intestine begins 
in XV. Last hearts in xiii. Testes and funnels in testis sacs of 
characteristic form; a thin membrane extends from the anterior 
to ‘the posterior wall of each of these segments, enclosing 
alimentary canal and hearts, as well as testes and funnels. 
Seminal vesicles varying in number; four pairs, in xi-xiv, those 
in xi contained within the testis sac, those in xii the largest; or 
there may be one pair only, in xii; each vesicle is pear-shaped, 
the lower end being the broader, the surface mannnillatednll over, 
or mamiTiillated over the upper and smooth over thelower portion. 
Prostates with long band-shaped glandular portion, much 
lobulated, extending backw^ards on intestine to xxiii or xxv; duct 
short, stout, irregularly bent, passing outwards and backwards 
from antero-external end of gland. No accessory prostate glands. 
Spermathecal ampulla very irregular in shape ; duct variable in 
length, as long as ampulla or much shorter, shining, stout, broader 
tow^ards octal end ; diverticulum given off near eetal end of duct, 
club-shaped, varying in size,— as thick as or thicket' than duct, as 
long as or hot so long as ampulla; two accessory diverticula from 
near base of the primary, stalked, each vith t\vo or three seminal 
chambers. Penial setse 1‘6‘~2'5 mm, long, 45-57 /4 thick at middle 
of length, bowed, more so at distal end ; tip taf ering and bluntly 
pointed ; the distal more curved portion ornamented by numerous 
small zigzag lines, which, however, leave the extreme end free for 
a little distance. 

Memarh. This species is near M, cingidatvs, 

JDistnhition, Nuwara Eliya-, Horton Plains, both in Ceylon. 

30. Megascolex pattipoleusis Sfeph, 

1913, Megascole^y Stephenson, Spol. Zeyl. viii, p. 

265, pL ii, fig. 8. 

Length 50 mui. ; diameter 2| mm. Segment s 129. Prostornium 
GomJ)ined pro- and epilofcous First dorsal pore 5/6, * Setm 
a apd bin regular longitudinal lines.; ventral break==:2-2i«5, dorsal 
break decreasing backwards, =:=3y.s anteriorly, 2?/^; at xiii, l^tjz 
behind middle third, and is absent at hinder eisd; numbers 
20/xiii, 20 in middle of body, and 24 at junction of middle and 
posterior thirds. Clitellum? Male pores in the line of 5, ^ of 
circumference apart, on papillse which are connected by a 
transverse ridge. Spermatliecal pores in 8/9, in line with h. 
Genital papillae (text-fig. 103) two pairs, in lf/18 and on xix; the 
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posterior pair transversely oval, with their centre in the line of 
abutting on 18/19 in front but not reaching the hinder border of 
the segment; the anterior pair smaller, also transversely elongated, 
bordering the anterior edge of the male papillae. 



Pig. \(iZ,—MegascoM paiti^yolensis Steph. ; male genital area. 

Septa 7/8 and 8/9 moderately and 9/10 and 10/11 considerably 
strengthened. G-izzard large, in vi. 'Calciferous glands (? only 
lateral swellings of the oesophagus) in xv and xvi. Male funnels 
free in x and xi. Seminal vesicles in xi and xii, lobulated, 
surrounding alimentary canal. Prostates of moderate size, simple 
rounded masses, not lobulated, with stout ducts, the whole 
resembling a mushroom. Spermathecae one pair, fusiform, with 
short thick duct ; diverticulum finger-shaped, as long as ampulla, 
attached to duet at its ental end. JN*© penial setse. 

Distrihution, Pattipola, Oe^ylon. 

3L Megascolex pharetratus Eosa. 

1894. Megmcolex pharetratus, Bosa, Atti Ac. Torino, xxix, p, 3, 
pi. figs. 1-3. 

1900. Megmcolex pharetratus, Micbaelsen, Tier, x, p. 231. 

Length 50 mm. ; maximum diameter 3 mm. Segments ca. 150. 
Colour in alcohol white. Prostomium epilobous. Pirst dorsal 
pore in 6/7. Setal break regular ventrally, and very large; 
dorsal break irregular ; seta! intervals decrease outwards from the 
middle line at first, both on the dorsal and ventral sides ; numbers 
18/xii, 30-40 behind the clitellum. Olitellum xiv-xvii or xviii 
(=4 or 5). Male pores in line with h, on small papillae. Female 
pore single, Spermathecal pores one pair, in 8/9, in line v^ith 5. 
A pair of large transversely oval papillae on x, extending between 
a and h ; a single papilla on 12/13, the largest of all ; another, 
also unpaired, on 15/16 ; in addition 11 others, much smaller, 
some paired, others unpaired, on xvii, xviii, and xix, as well as on 
grooves 17/18 and 18/19 ; amongst these small papillsB winds on 
each side’ a glandular line, which fuses with the one on the other 
side in the middle line of xix. 

Septa of the anterior part of the body as far as 9/10 much 
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thickened. Gizzard elongated. Prostates much lobiilated ; duct 
of moderate tiiiekness. Spermathecal ampulla pear-shaped ; duct 
not set off; diverticulum tabular, somewhat contoited, a little 
shorter than ampulla and duet combined. Penial setm a little 
more than 1 min. loiig, bowed, with a narrow and pointed smooth 
distal end, proximal to which are two longitudinal rows ot coarse, 
blunt, slightly projecting teeth. 

Bemarics. The ventral setal break is said to be of the 
circumference, which of course is a mistake, perhaps for J-,-; 
the figure does not seem to show an extraordinarilj'- large interval 

Distribution. Kandy, Ceylon. 

32. Megascolex pheretima Mch. 

l^'ll. Mef/ascoku'pkof'etima, Michaelsen, Mt. Mus. Hamburg, 
xxxviii, p. 66, text-fig. 8 d. 

Length 65 mm. ; diameter 2-3-5 mm. Segments 85. Colour 
dorsally reddish or brownish grey; setae on pale circular ridges. 
Prostomium epilobous ca. f; tongue open behind, but bounded 
in front by a transverse furrow (combined pro- and epilobous). 
Dorsal poi’es from 5/6 (?4/5). Setae set rather wider apart 
dorsally; u«s=4-6a5, r 2 :=ca. 3-4^2:; numbers 52/xii, 49/xix. 
Clitellum ring-shaped, | xiii-xvii (=: 4|). Male pores on slightly 
raised rather indefinitely limited porophores, in or perhaps 
slightly in front of the setal zone, ea. of circumference 
apart. Spermathecal pores two pairs, near ejich other (f mm. 
apart), in 7/8 and 8/9. 

Septa 6/7-14/15 thickened, those of the testis segments 
strongly so. Gizzard very large, cylindrical, in vi. , OEsophagus 
swollen segmentally in vii-xiii, the walls with lamellae projecting 
internally in xi-xiii. No typhlosole (in anterior part of intes- 
tine). ^ Micronephridia diffuse ; in many places larger tufts 
present*. Funnels free in x and xi. Seminal vesicles reniform, 
racemose, in xi and xii. Prostates confined to xviii ; duct thin, 

^ straight, of equable thickness throughout. Spermathecal ampulla 
elongated, wider towards its ental end ; duct fairly well marked 
oitt, much thinner than but almost as long as ampulla ; diverticulum 
• single, club-shaped, small, given off from ectal end of duct, two- 
thirds as long as duct, No penial setee. 

Distrtfmtion; Manakoti, Coorg. 

33. Megascolex polytheca Sup7i, 

1915. Megascolex polytheea^ Stephenson, Mem, Ind. Mus. vi, 
p.1S9, pi viii, fig. 25, , 

Length 160-250 mm.; maximum diameter 3'| mm. Segments 
264 or more. Colour % uniform grey, except at anterior end, 
which is darker with a purplish tinge. Body stout and cylin-v 
4rical as far as xi; anterior half behind genital segments is 
fiattehed, with a dorsal groove. Prostomiupr proepilbbcms or 
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epiloboiis tongue open beliincl. Dorsal pores from 4/5. Setal 
rings almost closed dorsall}" be quite closed behind 

clitellum); ventral break anteriorly =3^^, behind male pores 
4 cth, and further back ina}^ be as much as 5 ah ; setae of v-is. set 
on raised rings, giving a triannulate appearance to the segments; 
ah greater than he; a and h are in regular longitudinal lines, and 
are larger than the other setae; o, and e may also be in regular 
lines behind the genital region ; setae of preciitellar region smaller 
and more numerous than those behind ; numbers 54/ix,ea. 46/xix, 
and 46-48 further back. Clitelliiui ’? Male pores in line with he^ 
on circular white papillae which take up nearly the whole length 
of the segment. Spermathecal pores numerous, in 7/8 and 8/9, 
appearing as a row of white ])oints on each side, 6 to 9, in 
number, extending outwards from between h and c, the intervals 
between successive apertures rather greater than the interset ai 
intervals. 

Septa 7/8-11/12 considerably thickened, 7/8-9/10 most of all; 
those in front and behind sligiitly thickened. Gizzard barrel- 
shaped, in V. 'No caleiferous glands, but the oesophagus is 
dilated, wdtb large transverse vascular striations. in xii-xiv. 
Intestine begins in xix. Funnels free in x and xi. Seminal 
vesicles racemose, in xi and xii. Prostates composed of small 



Pig. 104.— Megascoles! poli/them Steph. ; speriiiatheca, after clearing; h.v.^ blood- 
vessel ruiinifig along its side; portion of its cavity containing only 
granular matter; ep., epithelial lining; a?, transparent mass, filling 
greater pant or cavity ; X 90. 

lobes closely compacted together, confined to xviii, but causing a 
bulging forwards and backwards of the septa ; duct short, shining, 
and stout, widened near its termination. SperiuathecfB (text- 
fig. 104) small and numerous, disposed in a row on each side of 
the segment (viii and ix), each a club-shaped organ, with a long 
stalk, the ental end dilated ; length of each up to 1 uim., breadth 
at the wider end ca. 0*2 mm, No penial setm. 

Butrihition, Elavalai, Cochin State. 
a, var. zouatus * 

1916. Mega^eoUa: poiptheea, var. sotiate, Stephenson, Mem. Ind. 

Mus. vi, p. 90, pi. ix, fig. 26. ' 

Length 110 mm. ; diameter 2§ mm. Segments 145. Colour a 
medium grey., with darker middorsal groove over the greater part 
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of the length ; ciitellum browner. Prostomiuin epilobous the 
sides of the tongue converging behind, but the binder end open. 
No appearance of secondary annulation in the anterior segments. 
Dorsal pores from 5/6. Dorsal setal gap diminishiiig backwards, 
from 2| yz in front to complete absence at the hinder end ; 
ventral gap 2|~3 ah in front of ciitellum, 3| ah behind this ; 



Fig. 105. — Mega&colex jiolytheca Steph. var. sonains; spematheca. 

setas of pregenitai i*egion on the whole smaller than the 
rest; a and h not larger than the others, ah not regularly 
greater than 5c, and a and h not in regular lines; numbers 
45/ix, 45/xiii, 39/xix, 35 and 38 further back. Ciitellum well 
delimited, from xiv to nearly hinder end of xvii (=nearly 4). 
Male pores on small whitish papillse in line with h ; the surface 
depressed between the pores, Demale pore single. Sperinathecal 
pores 4~6 on each side in each groove, beginning from the line h or 
interval ah ; intervals between successive pores about equal to the 
intersetal intervals. » 

Prostatic duct somewhat wavy, notably broader at the ectal 
end. Spermathecse 4-6 on each side in each row; ampulla and 
diict distinguishable, ampulla ovoid, duct cylindrical, rather longer 
than and about half as wide as ampulla ; usually a diverticulum 
from the terminal portion of the duct, slightly club-shaped, from 
half as long to nearly as long* as duct, glistening, with simple 
cavity. 

Parambikulam, Cochin State. 

34. Megascolex pumilio 

1016. Megasc$l03c pumHiOf Stephenson, Bee. Ind. Mus. xii, p. 333. 

Length 54 mm.; maximum diameter mm. Segments 109, 
Colour an equable grey, ciitellum a marked reddish brown. Pro- 
stomium epilobous tongue not cut off behind. Dorsal pores 
from 5/6. Betas throughout the greater part of the body 12 per 
segment, in front of ciitellum as three pairs on each side ; near 
the hinder end l6, 17, or 18 per segment, irregularly arranged 
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dorsal interval considerable, =42/2 in front of clitelium, 3 3/2 
behind. Clitelium xiv-xvi ( =:3).- Male pores fain % indicated 
in or just outside the line of 6. The ventral surface of xviii 
shows a transversely elongated thickened patch extending from 
outside the line 6 on one side to a corresponding point on the 
other. Female pore single. Spennathecal pores in 7/8 and 8/9, 
in line with 5. 

Septa 7/8-9/10 considerably thickened, 6/7 somewhat so, 
10/11-14/15 becoming progressively thinner. Grixzard in v. ]So 
calciferous glands. Intestine begins in xv. Testes and funnels 
free in x and xi. Seminal vesicles in ix and xii. Prostates 
extending from xviii to xxi, most bulky in xviii and xix, thinner 
and dorsally situated in xx and xxi ; duct relatively stout and 
sharply curved. Spermatheem with relatively large ovoid ampulla ; 
duct not sharply demarcated, as long as and nearly half as thick as 
ampulla, slightly curved; diverticulum club-shaped, arising from 
ental end of duct, as long as and half as wide as ampulla. 

Remarks. Penial setae are not mentioned in the original. 

Bistrilutmi. Trivandrum, S. India. 


35. Megascolex quintus 8teph. 

1913. MegmcoUx quintus, Stephenson, Spol, Zeyl. viii, p. 268, 
pi. ii, figs. 11, 12. 

Length 37 mm.; diameter 2*5 min. Segments 139. Colour 
light grey. Prostomium epilobous Dorsal pores from 6/7. 
Setal ring interrupted irregularly dorsally, regularly ventrally; 

set£e 12 per segment in front of clitelium, usually 16 
behind ; rt to / form a series of regular longitudinal lines, the 



remainder, when there ai*e more, being irregular; ah=hc and 
but these are rather greater than cd and ef\ Le..^ there is an 
indication of pairing ; setas of segments ii-vi enlarged, especially 
a and Clitelium % Male pores in line with 5, on very small 
papillae. Spermathecai pores inconspicuous, a single pair, in 8/9, 
just external to the line of 6. A male geuital area (text-fig. 106) 
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6U)brac8s xviii, hull* of xvii, tiiid two-thirds ot xix ; it includes the 
whole of the ventral surface, is slightly raised, and carries a pair 
of tint circular patches, each with a dai'k clot in the middle, 
situated in front of and internal to the male pores over the 
position of 17/lS (this groove being obliterated ventrally). 

Septa 8/9-13/14 considerably, 7/8 and 14/15-17/18 moderately 
thickened. G-izzard in vi. Calciferous glands as dilatations of 
the oesophagus in xv and xvi, very vascular, with laniellated walls 
internally. Intestine begins in xviii. Testes and funnels free in 
X and xi. Seminal vesicles racemose, in xi and xii. Prostates 
small, confined to xviii ; duct thick, and straight except for a 
bend at its ental end. Spermatheeal ampulla elongated, some- 
what dilated at its ental end ; duct not marked off, simply tlm 
prolongation of the narrower end of the ampulla ; diverticulum 
finger-shaped, ? as long as the main pouch or more, arising near 
the junction of the latter with the bod3?^-wall (text-fig. 107), No 
penial setje. 

Jiemarks. The fornnilsB for the intersetal distances are mis- 
printed in the original paper. The caleifei'ous glands are more 
probably gland-like swellings of the oesophagus : it is not implied 
that they are set off from the Geso})hagus at all. 

Distribution, Pattipola, Ceylon. 

36, Megascolex ratus Gogn, 

1911. Mer/aseok.v ratm, Cognetti, Ann. Mag. N. H. (8) vii, p. oOO, 
pi. xiii, figs. 8-10. 

1913. i%i/«scokrr<]5<?^5,Michaelsen, Mt. Mus. Hamburg, xxx, p. 87. 

1916. Megascolex I'dtusj Stephenson, Rec. Ind. Miis, xii, p. 327. 

Length 230-315 mm. ; maximum diameter 7-10 mm. Seg- 
ments 162-21*8. Colour dorsally violet-brown or dark violet, 
ventrally grey. Prostomium tanylobous, epilobous or pro- 
epilobous. Segments x-xiii biannular. Setm closer set ventrally 
than dorsally ; in front of 6lite]lum no dorsal break, or dorsal 
break irregular, while ventral break=2«5; behind clitellum 
<za=2-4et6, z^=: 2-42/2:; luunbers about 180 in x/about 135 in 
middle of body. Clitellum saddle-shaped, xiv-xviii. Male pores 
each on a whitish tubercle, which is supported on a swoilexi 
papilla, in line with li ; setae absent between the pores. Female 
pores paired. Spermathecal pores two pairs, in 7/8 and 8/9, in 
line with /. Paired papillae, all close to the mid ventral line, on 
16/17, 19/20, 20/21, and 21/22, sometimes on 14/16, 15/16, and 
22/23 in addition ; those oii 16/17 may be larger than the rest, 
and those on 21/22, or 20/21 and 21/22, may be absent. 

Septa 7/8-i2/13 much thickened. Gizzard in v (or Vi?). 
Intestine begins in xiv. Testes and funnels in x and xi, in large 
and Jobulated sacs, which fuse dorsally to the oesophagus. Seminal 
vesicles finger-shaped, smaller than the testis sacs, in ix and xii., 
Pr^tates occupy xix-xxii, lobed at the margins ; duct strong, cylin- 
drical, passing first forwards and then inwards. Spei^rnathecal 
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ampulla transversely striped, more or less ovoid, but wider 
towards the octal end; duct abruptly marked off,’ about oae-third 
as broad and long as ampulla ; diverticulum enclosed in duct- wall, 
but projects on its surface, small, with 4-7 oval seminal chambers, 
opening into ental end of duct. jSTo penial setse. 

Distribution, Coorloon, Cliimungi, and Trivandrum, in S. Jndia. 

37, Megascolex sarasinorum Mich. 

1897. Mcffascolex sarasinormn^ Micbaelseii, Mt. 51 us, Hamburg, 
xiv, p. 224, pi, fig. o. 

1900. Megascolex sarasinorum^ Micbaelseii, Tier, x, p. 231. 

1910. Megascolex sarasinoriomf Michaelsen, Abh. Ver, Hamburg, 
xix, p. 83. 

Length 140-190 mm. ; ' diameter 5.|-7 mm. Segments 130- 
148. Colour ? (destros'ed by preservative). Prostomium pro- 
lobous. Segments triannular in consequence of setal zone forming 
a circular ridge. First dorsal pore in 5/6.. Setm more closely 
set dorsally in anterior part of body ; setal rings almust closed; 
numbers 85/v, 94/x, 84/xix, 70/xxvi. Olitellum much swollen, 
saddle-shaped, xiv or ^xiv-^ or | xviii (==ca., 4 or more); if 
clitellum includes whole of xiv the cushion which bears the female 
pores joins its tw'o sides, so that it appears ring-shaped on the 
anterior part of xiv. Male pores ventrally situated, on the mesial 
sides of prominent broad papillae. Female pores paired, on a 
transversely elongated cushion. . Spermatbecal pores one pair, in 
7/8., Suoker-like copuiatory cushions, transversely oval, paired, 
in 9/10, 17/18, and 19/20; there may be others in 16/17 and 
20/21 : those in front of the male pores- the largest. 

Septum 6/7 very thin, 7/8-13/14 thickened, gradually more so 
towards the middle of the series. Gizzard in vi. calciferpus 
glands. Intestine begins in xvi. Last hearts iu xiii. Two pairs 
of testes and funnels in x and. xi,- enclosed in testis sacs. Two 
paii's seminal vesicles, large, compressed racemose, in ix and xii. 
Prostates compressed racemose ; duct S-shaped, muscular, 
Bpermathecal ampulla flatly ovoid, or in younger specimens 
tongue-shaped; with broad scale-iike bulging,— an evagination 
of the cavity of the ampulla at its octal end; duct as broad as 
long, narrower than ampulla ; diverticulum in angle between , 
ampulla and duct, small, globular, * containing a few seminal 
chambers ; also in wall of duct are numerous small canals, 
widened to form small seminal chambers at their blind ends, 

Eemarks. The sxijtiilarity of this form to M.multispinm is so 
great that 1 should have considered it a variety only, if Michaelsen 
had not described them both in the same paper, and presumably, 
tlierefore, had them under his observation about the same time, 
with an opportunity of comparing them. 

Distrihutimi. Trinbomali, jN'. of Dam bulla and Trincomali, 
Kaniya near Trincomali, Mahavaii Ganga,— all in Ceylon. ^ 
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38. Megascolex schmardsB Mioh. 

1897. Mega&colex scJmuirdts^ Michaelseii, Mt. Miis. llaiubiira’, xiv, 
p. :208, pi. figs. 30, 31. 

1900. Megascolex sclmiardce, Miclxaelsen, Tier, x, p. 220. 

Length ca. 60 mm. ; diameter 3~3| mm. Segments ca. 190. 
Colour grey to yellowish -grey. Prostomium? Dorsal pores 
present in front of clitellar region. Setm a enlarged, h less so, 
c less so again, etc. ; aa= 2-2^ ah, ah =2 he, bo greater than erZ, 
cd greater than de, de greater than or equal to ef, thenceforward 
spaces equal ; dorsaily the ring irregularly bi'oken ; lines a, h, 
and G regular, the rest more or less irregular. Clitellum ? (not 
developed). Male pores in the line of h, on transverse papilke 
which extend between a and cZ. Spermathecal pores two piiirs, 
in 7/8 and 8/9, between the lines of b and e. Three copulatory 
papillae, transversely elongated, taking up the sjxace between 
sf^tte a, longitudinally of the length of a segment, on x, xvii, and 
xix, midventral. 

Septa 7/8-12/13 thickened. Gizzard in front of 7 /8. Intestine 
begins in xv or xvi. Two pairs racemose seminal vesicles in xi 
and xii: Prostates racemose; duct narrow, straight. Sper- 
mathecal ampulla irregularly pear-shaped, often kinked; duct 
short, narrow, not siiarply marked oE; diverticulum slenderly 
club-shaped, about as long as ampulla, opening into duct. Penial 
setae 1*2 mm. long, maximum diameter 16 /a, distally scarcely 
narrowed, distal fourth bent at an angle, tip flattened and hollowed, 
without ornamentation, the lateral margins of the flattening 
thickened. 

Eemarlcs. Described from a single specimen of Schmarda’s 
collection, preserved along with the type of M. h^achgcyclm. The 
specimen was mutilated, and without clitellum ; the segment 
which contained the gizzard was not exactly determined. 

Distribtition. Eatnapura, at the foot of Adam’s Peak, Ceylon. 

39, Hegascolex sextus StejyJi. 

1913* Megascokx sextus, Stephenson, Spol. Zeyl viii, p. 270, pi. ii 
figs. 13, 14. • X • > 

191*5. Megascolex sexttis, Stephenson, Mem. Incl, Mas. vi, p. 88 
pi, viii, fig, 24. ^ 1 ? 

Length 100 mm.; diameter 2 mm. . Segments 114. Colour 
brown dorsaily, setse implanted on whitish idngs ; light grey 
ventrally. Prostomium epilobous tongue faintly cut off behind. 
Dorsal pores in anterior part of body in front of the grooves, the 
first on the posterior part of segment v. Setal rings almost closed 
dorsaily, ventrally aas=2a6, or often 2^ ah in front of clitellum ; 
intei’setal intervals approximately the same in all parts of the ring ; 
numbers 36/v, 40/ix, 36/xv, 50/xix, and 50 posteriorly, Cli'ellum 
J xiv-xvi (=2|), not marked. Male pores on papillm one-fourth of ' 
circumference apart, no setm between the pores. Spermathecal 
pores in 6/7 and 7/8, nearly half the circumference apart. Genital 
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papillae two pairs; one in 9/10, transversely oval vvitb eye~Iike 
markings in the centre, a little more than of circumference 
apart ; the other pair in 17/18, as small whitish elevations slightly 



Fig. lOS , — Megascolece sessius Stepli. ; speruiatheca. 


internal to the line of the male pores ; sometimes an additional 
pair, in 18/19, almost circular, eye-like, in line with the male 
pores. 

Septa 9/10-13/14 may be slightly thickened. G-izzard in vii. 
Intestine begins in xiv or xv. Micronephridia in two rows in 
each segment, one in front of and the other behind "the seta! 
zone. Testes and funnels in x and xi, enclosed in testis sacs 
which approach, or actually fuse with, each other above the 
oesophagus. Seminal vesicles in xi and xii, comparatively small, 
not lobulated. Prostates occupy xviii-xxi, lobulated ; duct stout, 



originating in xix, and running forwards obliquely to end in xviii. 
Spermathecal ampulla somewhat flattened, irregularly circular; 
duct very broad, nearly as long as ampulla, not sharply marked 
off; diverticulum very small, club-shaped, arising from middle or 
ental end of duct. Penial setae 1 mm. long, 15 thick at the 
middle; shaft, straight in its proximal two-thirds, distal third 
sometimes with wavy outline, tip curved through a quadrant and 
sharply. pointed; about 0-08 mm. from the end there is a slight 
swelling at the situation of a ringof tooth-like sculpturiugs which 
do not stand off from the shaft, and there may be one or two 
similar swellings more proximaily, with rudimentary seal ptnrings. 
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Bemarhs* The testis sacs and tlie posterior situation of the 
gizzard represent, an approach to Pheretima ; these, with the 
position of the spermatheeal pores, form a distinctive combination 
of characters. 

Distribution. Pattipoia, Oeylon, 

40. Megascolex singhalensis 3iich. 

1897. Meyascole;v singTialemis, Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 227, pi. tigs. 16, 17. 

1900. Megascolex singhalensisf Michaelsen, Tier, x, p. 2^i0. 

Length 115 mm.; diameter 5 min. Segments 136, triannular-, 
through setal zone being elevated to form a ridge. Colour whitish 
or grey (due to sublimate). Prostomium epilobous ISTo dorsal 
pores. Setal rings almost closed ; the interval aa greater than 
ah, ah than 6c, etc., zz very irregular, =l|“42/;5 ; in the anterior 
part ot body seta a larger than 6, 6 than c, c than d, etc. ; numbers 
28/vi, 33/viii, 34/xiii, 40/xix, 41/xxvi. Clitellum ring-shaped, 
xiv-xvii (s=4). Male pores scarcely one-fourth of circumference 
apart, behind the setal zone ; no setm between the pores. Pemale 
pores paired. Spermatheeal pores two pairs, in 7/8 and 8/9, in 
line with d. 

Septunj 6/7 very fine, 7/8 rather stouter, 8/9-13/14 thickened. 
(3-izzard in front of 7/8 (? in vii). No calciferous glands. Intes- 
tine begins in xv. Last hearts in xiii. Two pairs of testis sacs, 
in X and xi. Two pairs of racemose seminal vesicles, in xii and 
xiii. Prostates with long, loosely I'acemose glandular portion, 
extending through xnii-xxvi ; .duct long, thin, and evenly curved. 
Ovisacs present in xiv. Spermatheeal ampulla an ovoid sac; duct 
well set off, two-thirds as long and one-third as thick as ampulla ; 
diverticulum tubular, thinner than duct basally, and twice as long 
as duct, which it enters at its ectal end; numerous seminal 
chambers in the swollen ental end of diverticulum ; and a small 
accessory diverticulum with two or three seminal chambers, on the 
entai portion of chief diverticulum. Penial setae 6*5 mm. long, 
80 ft thick proximally, 50 ft near distal end, bowed to form the 
third of a circle, witii laterally rather widened, bluntly rounded 
smooth tip ; proximal to tip numerous fine, narrow, not closely 
adpressed teeth. 

Disirihution. Nuwara Eliya, Ceylon. 

41. Megascolex spectabilis Mich. 

1910. Michaelsen, Abh. Ver. Hamburg, xix# 

p, 80, pi. figs. 10«12. 

Length 235-320 mm.; diameter 5|~9 to 7-10 mm. Segments 
157-174. Colour dorsally bluish to violet grey, fading ventral wards 
to a light yellownsh-grey. Prostomium epilobous I, tongue open 
behind. Pirst dorsal pore 9/10 (or pertjaps 8/9). Betee on ridges^ 
small in anterior part and middle of body, fairly large towards 
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hinder end ; ventral break indistinct in anterior part, distinct 
but small furttjer back ; dorsal break in general distinct andfairi}' 
wide ; numbers 58/x, 50/xix, 59/xxv, 30-40/cl-clx. Clitellum ring- 
shaped, xiv-xvii (=4). Male pores on small transversely ’oval 
papillae, or sometimes depressed, about one- fourth of circuint’erenee 
apart ; no setae between the pores- Female pores paired. Sper- 
mathecal pores one pair, ventro-lateral, in 8/9, about of 
circumference apart. A pair of small grey circular glandular 
areas in 17/18, surrounded by a whitish wall ; they lie in front of 
the male papillae, their centres a little lateral to the lines of the 
pores ; they bear the openings of the accessory glands. 

Septa 7/8-18/14 thickened, those in the middle of tlie series 
most. (Esophagus with calciferous gland-like swellings seg- 
mentally in x-xiii. Funnels in x and xi, these segments being 
filled out by masses oi spermatozoa ; if testis sacs are present, 
they must be extremely delicate structures. Seminal vesicles 
small, apparently vestigial, in xi and xii. Prostates large, 
occupying a number of segments, thickly tongue- shaped, com- 
pactly racemose, consisting of* closely adpressed lobules ; duct of 
the same thickness throughout, bent, muscular. An accessory 
gland in front of each prostate, opening in 17/18 (v. sup.); each 
is about half as long and thick as the prostate, \^ith a smooth 
surface, and consists apparently of a tube with closely «adpressed 
undulations; the duet, or narrow^er ectal end, is not distinctly 
marked off. Spermathecse with very large ampulla.; duct very 
short and cone-shaped, concealed by the ampulla; diverticulum- 
ovoid, with indistinct stalk, small, attached to ental end of duct; 
a still smaller secondary diverticulum, unstalked and roundish, 
comprising several seminal chambers, on under side of primary 
diverticulum. Penial setce 2 mm. long, 85 thick proximally, 
almost straight in the proximal half, curved in the distal halt* 
and most so at the distal end ; this end flattened in a plane at 
right angles to that of the curve of the shaft, though not broadened ; 
t(ie distal fourth, except the extreme tip^ ornamented with very 
fine, closely set, slightly curved zigzag striae. 

Bemarks, The gizzard is not mentioned. Accessory prostatie 
glands occur also in M. acanthodrihides, cingulaiuB^ and mjlonicus 
M,n%irellyensis aho lias relations to, this group; compare tlie penial 
setae of that and the present form. 

Distribution. Yaxvelia, Ceylon. 


42. Megascolex sylvicola (MicJi,), 

1907, Lampito sylvkola, Michaelsen, Mt, Mus. Hamburg, xxiv^ 
p. 161, text-tig. 9. 

1909. Lampito sylvicola, Michaelsen, Mem* Ind. Mus, i, p. 181,. 
pL xiii, tig. 19, text-tig, 15. 

Length 185 mm. ; diameter 2|-3| mm. Segments ca. 200. 
Colour a uniform light grey. Prostomiuia epilobous tongue- 
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narrow. First dorsal pore in 9/10. Setse small, rather enlarged 
in the anterior half of the anteclitellar region; rings irregularly 
but broadly interrupted dorsally, especially at the anterior end ; 
regularly broken ventrally, «a=ca. 2a6; setsB a and h regularly 
placed throughout the body; numbers 10/iii, 12/iv, ll/v, i5/xiii, 
21/xvii, 27/xxiv, and ca. 30 at the hinder end. Clitelluin ? Male 
pores between the lines a and 6, on minute papillae, the papillse 
surrounded by a common whitish wall of dumbbell shape. Sper- 
mathecal pores in the line of a, in 7/8 and 8/9. A large rectan- 
gular cushion with rounded corners, broader transversely, on the 
anterior part of xix, laterally reaching about to the line cl^ and 
pressing back somewhat the setal zone, which is at its hinder 
margin. 

Septa 6/7-13/14_thickened, especially 7/8-9/10. G-izzard large, 
in vi (? v). QHsophagus simple, without set-off calciferous glands, 
a little swollen in xiii (? and in some neighbouring segments). 
Typhlosole small and indistinct. Last heart in xiii. Behind 
clitellum in each segment a pair of meganephridia as well as a 
number of micronephridia ; in front of this only mieronephridia. 
Funnels free in xi. Seminal vesicles, racemose, in xii. Prostates 



Fig. sylmola (Mich.); spermafcheca made 

transparent by acetic acid ; x 15. 

split into two parts, each part with some more or less deep 
incisures; duct fairly long and thin, irregularly undulatiug, 
Spermathecal ampulla pear-shaped, passing without break into 
the duct : duct twice as long and at its beginning half as thick as 
the ampulla, but becomes thinner towards its ectal end; two 
diverticula, club-shaped or nearly cylindrical, about half as long 
and thick as the duct, opening opposite to each other into the 
duct below its middle, each with a single seminal chamber (text- 
fig. 110). No penial.setse, 

mtnhutim. Tiger Shola, near Kodaikanal, Palni Plillg 
S. India. ’ 


43. Megascolex templetonianus Eom, 

1892. Mega&colex templetonianus^ Rosa, Boll. 
no. l31,p, L 


Mus. Torino, vis, 
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1893. Megascolex templetonianm^ XJde, Z. wiss. Zool. Ivii, p. 65, 
pi. iv, figs. 13, 14 14<&, 15. 

1897. Megascolex iempletomamis, Michaelsen, Mt. Mus. Hamburg, 
xiv, p. 213, pi. fig. 1 1. 

1900. Megascolex teinpletonianus^ Micbaelsen, Tier. x. p. 232. 

Length 250-560 ram. ; diameter 10-12 mm. Segments 240- 
570. Colour 3 ^ellowish to greenish grey. Prostomium without 
dorsal process. Pirst dorsal pore in 11/12 or 12/13. Setal rings 
interrupted dorsally and ventrally; aa=:ca.4a5 and = 2 « 2 :; 
numbers 62/xi], and further back up to 112. Clirellum |xiv- 
|xvii (=3) ? Male pores ventrally situated, on small papillae in 
a rectangular depressed area, which has swollen lateral borders 
and extends over -Ixvii, xviii, and xix. Peraale pore single. 
Spermathecal pores in 7/8 and 8/9, ventrolaterai, in line with h 
or i. Copnlatory papillae flat, transversely elongated, in line 
with the raale pores, on the Innder part of xvii, both anteriorly 
and posteriorly on xix, and often on the anterior part of xx — 
three or four pairs in all ; sometimes also a number of circular, 
less distinct spots on xviii. 

Septa 5/6 or 6/7-14/15 thickened, especially the four or flve 
anterior of these. Grizzai’d in v. Two pairs of funnels in x and 
xi. Two pairs of seminal vesicles in xi and xii. Prostates race- 
mose, glandular portion deeply incised, cleft into two. Sper- 
mathecae tubular, duct thin and very short ; small finger-sbaped 
diverticulum arising from the ectal end. Penial setse 1*6 mm. 
long, 80 p in maximum diameter ; distal end slightly bent, 
sharpened in chisel-fashion, and slight!)" excavated (i. the 
terminal edge cut out in an arc) ; ornamentation of numerous fine 
zigzag transverse ridges. 

Bemarhs. The two points of the penial setae are not seen 
separately in the usual position, since they cover each other. 

This species is remarkably similar to M. funis \ 1 should have 
been tempted to unite the latter with the present "species, but 
for the fact that Michaelsen had examples of both under his eyes 
while he was writing his paper (Mt. Mus. Hamburg, xiv). 

Bistrihution, Colombo, Ceylon. 

44. Megascolex travancorensis Mich. 

1910. Megascolex travancoremls f. typicUy Michaelsen, Abh. Ver. 

Hamburg, p. 72, pi. flg 16. 

1913. Megascolex trauancorensis var. typicusy Michaelsen, Mt. 

Mus. Hamburg, xxx, p. 85, text-fig. Ill h. 

Length 125 mm.; diameter l|-2 mm. Segments 280. Colour 
grey, non pigmented. Prostomium indistinctly epilobous. First 
dorsal pore in 4/5. Seim on ii-vi enlarged, distinctly paired iu 
the first two, three or four seta-bearing segments \ rings intcr- 
I’upted faiilv widely both dorsally and ventrally, the ventral 
interval very regular ; the setae form more or less regular longi- 
tudinal lines, especially those on the ventral surface on the 

T 2 
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anterior parfe’oi: the body; munbers— pairs on each side in ii 
and iii, 3 or 4 pairs on each side in iv, 4 pairs or 9 seta? on each 
side in v, oa. 20/vii andix, 23-26/x-xxv. Clitelliiin ? Male pores 
in the seta! zone in the line of 6, on slightly raised cusliions, which 
are egg-shaped, their inner borders approximated and parallel, 
their narrower poles directed forwards ; both cushions together 
almost fill up a somewhat depressed median area, which is bounded 
laterally and in front- by a slight wall. Eemale pores paired. 
Spermathecal pores two pairs, between a and &, in 7/8 and 8/9, 
about \ of the circumference apart. 

Septa 6/7-12/13 thickened, the last sliglitly, the rest more 
strongly. Gizzard large, in vi. calciferous glands. Tunnels 
free in x and xi, Seminal vesicles fairly small, compactly race- 
mose, in xi and xii. Prostates fairly large, rather long, irregularly 
rectangular, with deeply iucised and uneven surface ; duct fairly 
long, its ectal portion longitiidinal in direction, fairly thick, witli 
muscular shimmer ; the longer ental portion winding, about half 
as thick, less glancing, especially at the beginning, where it is 
concealed by the gland. ISFo copulatory sacs. Spermathecal 
ampulla large, pear-shaped, much narrowed and usually much 
bent at its ectal end ; duct still thinner, very short, mostly con- 
cealed in the body-wall ; diverticulum enters the ectal end of 
ampulla, is narrowly club-shaped and somewhat bent at its ectal 
end; a mass at the ectal end of ampulla seenus to represent an 
incompletely formed sperinatophore. No penial setce. 

Bemarl's, The form of the spermathecse relates this form to 
M. konJcanensis, 

Distribution, Pallode, Travancore, S. India. 
a. var. quilonensis 3Iich, 

1010. Jlef/ascok.v travancorensisxaY. (p,i{lonensl% Micluiehm^ Abh, 
Ver. Hamburg, xix, p. 74, pi. hgs. 17, 18. 

1913. Meffctscolex tramneorensu var, Micliaelseii, Mt. 

Mils. Hamburg, xxx, p. 85, text-tig. HI C. 

Length 85 mm.; diameter 1-2 mm. Segments 186. Colour 
light grey, non-pigmented. Prostomium epilobous 4. Pairing 
of setae in anterior segments not distinguishable ; nuinbers 12/ii- 
vii, 16/xi, 20/xiii, 22/xxv. Oiitellum ring-shaped, including 
I of xhi and of xvii ( = 3|). Male pores ca. ^ circumference 
apart, in a common transverse groove ; in front of this, in 17/18, 
a transversely oval, indistinctly limited glandular cushion. 
Spermathecal pores in 7/8 and 8/9, in line "with ca. of 
circumference apart. Prostates extend through ten segments ; the 
duct is very thin in its ental third. Spermathecal ampulla broad 
and fiat, irregularly bulged; diverticulum very long, longer than 
in the type-form of the species ; spermatophores in ectal part of 
ampulla spherical (once two spermatophores in one ampulla). 

Dktrihtiion, Shasthancottah, near Quilon, Travancore. 
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1910. Meffascalex iravancaremis vai*. ffkate?isiSf Micliaelsen, Abli. 
Ver. Hamburg, xix, p. 75. 

1915. M€f/ascole,v travancorends var. ffliatensis, Alicbaelsen, Mt. 
Mils. Hamburg, xxx, p. 85, text-%. Ill D, 

Length ca. 80 mm. ; diameter 1-1| min. Segments ca. 185. 
Colour light to dark gre}^ unpigmented. Setse not paired in 
anterior segments; numbers 12/ii-iii, 16/iv, 18/v-xiii, 20/xsv. 
Clitellum ring-shaped, xiv--|- xvii (=3|-)? Male pores in setal 
zone, ca. ^ of circumference apart, on small roundish papillae ; 
a median ventral male field, somewhat depressed, shield-shaped, 
extending backwards to setal zone of xix ; the male pores appear 
as mesially projecting swellings of the prominent border of the 
area. Spermathecal pores in 7/8 and 8/9, medial from the line 
of rt, ca. jL circumference apart. * Prostates and spermatheca 
as in var. quilonensis ; for the rest as in the typical form of the 
species. 

Dlsirihution, Maddathoray, Travaiicore. 
c. var. bonaccordensis Mich, 

1913. Megascolex' tramnoomuis var. honacconUnshy Michaelsen, 
Mt. Mus. Hamburg, xxx, p. 84, text-hg. Ill A. 

Length 250 mm. ; diameter 2|~3| mm. Segments ca. 300. 
Colour pale, non-pigmented. Body extremely long and thin. 
Ventral setse in anterior region enlarged (as far as vi); rings 
distinctly and regularly broken ventrally, m^2ah, setse a in 
regular longitudinal lines ; dorsally rings not broken ; set® not 
in pairs ; numbers l2/ii, 16/iii, 20/xvi, 25/xxvi,45/cclxxx(i.€., the 
numbers are much greater posteriorly). Clitellum ring-shaped, 
.1 xHi-l xvii (=4). Male field trapeze-shaped, with rounded 
angles, broader than long, fiat and sucker-like, projecting at the 
sides of the animal, extending from a little behind the setal zone 
of xvii to a little behind that of xviii; the heart-shaped centre 
and anterior and lateral borders of the area are raised, a depressed 
portion being left on each side of the heart-shaped figure, and a 
deeper depression, transverse in direction, behind, at the posterior 
border of the area ; the lateral depressions are almost filled up by 
fiat elevations, so that the actually depressed portion is confined 
to a groove around these and io the transverse depression at the 
posterior border. The posterior ends of the latei’al borders are 
turned in towards the middle line as papillie, whidi are doubtless 
the male porophores. Bemale pore single. Spermathecal pores 
two pairs, in 7/8 and 8/9, in line with h. 

Septa 5/6-14/15 thickened, the middle ones of the series most. 
Gizzard large, in v. Prostates lobed and uneven, in xvii-xxi, 
much constricted by the septa ; duct S-s^^aped, fairly thick and 
muscular in its ectai, thinner and not shining in its ental part. 
Spermathecal ampulla sacdike in its ental, narrow in its ectai 
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portion ; duct small, a little tliiuner than the ectal part of the 
ampulla; diverticulum narrowly club-shaped, opening into the 
duct, about half as long as main pouch. 

Distribution, Bonaccord, Travancore. 


d, var. pentagonalis (Steph,), 

1916. Megascolex pentagonalis^ Stephenson, Rec. Iiid. Mus. xii, 
p! 331, pi. xxxij, figs. 23, 24. 

Length more than 108 mm. ; diameter 3 mm. Segments 
more than 94, Colour a uniform medium grey. Secondary 
annulation in segments vii~ix. Anterior end truncated; pro- 
stomium small, triangular, the posterior angle pointed. First 
dorr<al pore in 6 / 6 . Ventral setal gap = 2 a?) in front of clitellnm, 
2| ab behind it ; dorsal gap large, 4-5 yz in front of clitellum, 6 or 
even 8 17 ^ posteriorly ; ventral setm in fairly regular longitudinal 
lines, dorsal setee not; ventral setee of viii and ix remarkably 
small: numbers 14/v, 16/x, 14/xii, 13/xix, 19/xxii, 20 or 22 
further back, 32 at hinder end of the (incomplete) specimen. 



Oiitelluni not definitely limited, xiv~|xvii (=3^). Male field 
(text- fig. Ill) on xviii, pentagonal in shape, with the base for- 
wards, the whole occupying the anterior two-thirds of the segment ; 
the lateral angles produced outwards, and the whole area surrounded 
by a groove and marked by an inverted T-shaped depression, 
Male pores under the overhanging posterior sides of the pentagon, 
near the lateral angles, in line with setaEf h, Spermathecal porevS 
small, in 7 /8 and 8/9, in line with L 
Septa 6/7-10/11 considerably thickened, the next few mode- 
rately so, and then gradually thinner as far as 16/17. Grizzard 
in V, firm and barrel-shaped, JSio calcifex'ous glands. Intestine 
begins in xvi. Prostates long, band-like, much incised, extending 
from xvii to xx ; duct sinuous or curled, passing backwards to its 
opening, its ental portion being the thinnest. Spermathecal 
ampulla sausage-shapfed, bent near its ental end, the ental end 
being slightly dilated ; duct short, half as thick as ampulla ; 
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divertieulum from junction of duct and ampulla, more than half 
as long as ampulla, thin, tubular, with a slight dilatation at its 
ental end (text-fig. 112). 

Bisinhution. Trivandrum, Travancore. 



Fig. 112 . — Megiiiicolextravancorensis Mich. var. i 

spermatheca. 

Bemarlzs on the several forms belonging to the species. The forms 
constitute an almost unbroken series, bonaccordensis^ the largest, 
being at one end, the smallest, at the other; the next 

largest, typica and pentagonalis, come near bonaccordensis^ and the 
second smallest, quilonensis, near gliateiim. The male field of 
Michaelsen’s forms are illustrated bj a series of diagrams in 
Michaelsen’s paper of 1913, and that of pentagonalis in mine 
of 1916 (reproduced here as text-fig. Ill); all can be reduced 
more or less to a common type ; it is possible that the differences 
are to some extent unreal, and due to varying states of con- 
traction. 

A renewed examination of var. pentagonalis does indeed seem 
to show that the male pores are as described above ; but from 
internal inspection they appear to be in line with setse c, about in 
the setal zone ; there is no outward indication of a pore here, this 
position corresponding to the extreme outer angle of the marginal 
groove. 

45. Megascolex trilobatus {Bteph.), 

1914. Lampito irihhata, Stephenson, Rec. Ind, Mus. x, p. 340, 
pi. xxxvi, figs. 2-4. 

Length 86 ram, ; maximum diameter 4 mm. Segments 160- 
Coiour light brown dorsally, with mid-dorsal purple streak behind 
elitellum. Ventral surface flattened. Prostomium combined 
pro- and epilobous tongue not cut off behind. Dorsal pores 
from 11/12. Setal rings almost closed dorsally, but the interval 
irregular; ventrally aa=s-2§-Bab^ or even 4 ah in front of 
elitellum ; the largest interval is ah^ and the largest setae ai’e a ; 
numbers 28/v, 40/ix, 44/xii, 34/xix, and 32-34 more posteriorly- 
Clitellum extends over | xiv-xvii (=3§) Male pores between 
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h and.c, nearly n quarter of circumference apart, each pore on, and 
near the outer border of, a raised hat glandular area ; the area 
takes up the whole length of the segment, and has a semicircular 
inner border and an indented outer margin the outline of which 
forms three lobes. Female pore apparently single. Spermatliecal 
pores small, in 6/7, 7/8, and 8/9, about in the lateral line of 
the body. 

Septa 6/7-8/9 considerably and 9/10-11/12 greatly thickened, 
the thickening rapidly diminishing behind this. Gipard in v, 
semi-ellipsoidal, its anterior end joined to a soft wide portion 
of the oesophagus. No set-off calciferous glands ; cesopliagus with 
lamellated internal wall in some of the anterior segments, where 
it is sitglitl}'’ dilated. Intestine begins in xx. Last heart in xiii. 
JMeganephridia and micronephridia coexist behind xx ; in xx and 
in front only micronephridia, which are in numbers on the septa, 
and extremely dense on the body-wall in xv-xvii, but are rare or 
absent on the parietes elsewhere. Funnels free in x and xi. 
Seminal vesicles in xii, lobulated, curving round the gut so as to 
meet dorsally. Prostates of considerable size, conlined to xviii, 
lobulated ; duct stout, white and shining, short and only slightly 
beut. Spermatliecal ampulla large, irregularly shaped, variable in 
form ; no distinct duct, only a narrowing of ampulla where it 
reaches body-wall ; two diverticula, small, elongated, and rather 
club-shaped, opposite each other, given off from the ectal end of 
the main pouch. Penial setae 1*2 mm. long, 36 jm in maximum 
thickness, gently curved ; distal end of shaft armed with tri- 
angular teeth of some size, extending further up the shaft on the 
outside of the curve tlian on the inside ; tip scooped out like a 
horseshoe, with a weh spanning the concavity. 

DistriMition. Bafoda. 

46. Megascolex trivandraims Ste;ph, 

1916. Me^ascol&z' trimndranus^ Stephenson, llec. Ind. Mus. xii, 
p. 330, pi. xxxii, figs. 26, 26. 

Length 72 mm. ; diameter 2 mm. Segments 136. Colour grey, 
with darker mid-dorsal line; clitellum reddisli-bx’own. Pro- 
stomium epilobous to Dorsal pores from 6/6. Dorsal 
seta! gap=2-3^;:, ventral “3 a6, or it may be behind the 
clitellum v the diitersetal distances increase towards the sides, 
ah being the smallest; numbers 36/v, 43/ix, 4l/xii, 34/xix, and 
29 in . the middle of the body. Clitellum xivr-xvii (=4). Male 
pores on small papillas in line with c, or 5c, at the ends of a trans- 
versely elongated depression deepest at the ends and slightly 
convex forwards ; the depression is surrounded by a whitish lip, 
and with the lip takes up the whole length of the segment (text- 
fig. 113), Spermathecal pores on minute papillae, in 7/8 and 8/9, 
just external to the line of 5. 

Septum 7/8 slightly thieved ; thenceforward septa mode- 
rately thickened up to 11/12, thence decreasingly so to 15/16. 
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Oizzard vvitli a smaller portion in v, a larger portion in vi, sub- 
spherical, anterior end flattened. (Esophagus segmentallv swollen 
and vascular in ix-xiv. Intestine begins in xvi. Last' lieart in 
xiii, Nephridia behind clitellum arranged in a single row just 
behind tlm septum in each segment ; in front of clitellum none 
on parietes, but stalked tufts by the side of oesophagus, the first 
. of the series large and connected with hinder angle of pliarjnx. 
Punnels free in x and xi. Seminal vesicles, racemose, in xi and 



xii, the posterior pair the larger. Prostates small, confined to 
xviii, lobules closely compacted; duct relatively stout, passing 
transversely inwards, thinner at its ental end and gradually 
widening. Spermathecal ampulla smooth and ovoid ; duct rela- 
tively stout, two-thirds as long and half as broad as ampulla; 
diverticulum two-thirds as long again as duct and ampulla together, 
tubular, coiled and twisted, arising from ectal end of duct, at its 
free end a small spherical chamber with simple cavity (text- 
fig. 114). No penial setae. 

Remarks, There is a mistake as to the length of the diverticulum 
in the original text — see the figure, which shows it correctly. 

The species is closely related to M, cocliinerash with its var. 
j)haseolus. It is a smaller worm, however, the gizzard is more 
posterior, the length of the spermathecal diverticulum is iimch^ 
greater, and tlm male field has a different confoimiation. 

DistrihUion* Trivandrum, Travancore. 


47. Megascolex varians 3IicJi, « 

1897. MegascoUic varians, Michaelsen, Mt. Mus. Hanabuig, xiv, 
p. 201, pi. figs. 24, 2fi. 

1900. Megascolex varimis, Michaelsen, Tier, x, p. 220. 

Length 85-290 mm. ; maximum diameter 3-7 mm. - Segments 
136-2*52, triannular or still further subdivided. Prostomipm 
proloboiis. Pirst dorsal pore in 6/7 (‘? 5/6). Setae in anterior 
part of body mostly in 16 regular longitudinal rows, behind the 
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clitellum up to 20, further back up to 24 per segment; in the 
posterior part only a and h in regular lines; ventral gap = 2-2 1 a6; 
dorsal gap in front=4| yz^ behind is irregular, but mostly smaller. 
Clitellum swollen, ring-shaped, xiv-xvii ( = 4). Male pores in 
line with 5, on papillae which are accompanied laterally bj'" curved 
longitudinal walls. Female pore single. Spermathecal pores 
two pairs, in 7/8 and 8/9, in line wdth h. Copiilatory cushions 
with central pit, mostly unpaired, seldom paired, but when 
unpaired not always median, on segments viii-xiii, xv-xvii, xix- 
xxii or some of these, taking up the whole length of the segment; 
they are the rule on xii and xiii, but are very often absent on 
X and. xi ; very variable, seldom altogether wanting ; . on the 
clitellum they are Hat, not raised. 

Septum 5/6 very thin, 6/7-11/12 thickened, the first less than, 
the rest. Gizzard in v (and ? | vi). No calciferous glands. 
Intestine begins in xix. Last hearts in xiii. Testes and funnels 
two pairs, free. Seminal vesicles racemose, in xi and xii. 
Prostates with small glandular portion ; duct narrow, forming a 
single spiral turn. Spermathecal ampulla an irregular sac ; duct 
short, narrow ; diverticulum finger-shaped, somewhat thinner 
and longer than the duct, which it joins at the ectal end of the 
latter. Penial setae in two sacs on each side, representing setae 
a and several setae in each sac; 2*5 mm. long, 35 thick in 
the middle, almost straight, bowed at each end, bluntly pointed, 
ornamented with numerous broad and not very closely adpressed 
teeth, irregularly placed. 

'Eemarlcs, There are astonishing variations in the size of the 
mature worms. 

DistnbxUion, Niiwara Eliya, and probably Peradeniya, botii in 
Ceylon. 

a. var. simplex J^licli. 

1897. Meyascolex varians var. mnplex, Michaelaen, Mt. Mus. 
Hamburg, xiv, p. 207, pi. fig. 23. 

1900. Megmcolex mrians var. simplex ^ iMichaelsi^n, I’ier. x, p. 221. 

1913. Meyaseolex annandalei^ Stephenson, Spol. Zoyl, viii, p. 203. 

« 1913, Meyasmlex cuHnSf Stephenson, Spol. Zeyl. viii, p. 267, pi. ii, 

fig. 10. 

1915. Meyascokx var. simplex, Stephenson, Mem. Ind. 

Mus. vi, p. 88. 

Length 62-90 mm.; maximum diameter 2| -3 mm. Segments 
114-184. Colour light grey or. olive. Prostomiuni prolobous, 
or epilobous First dorsal pore 9/10. Sefcal rings broken 
dorsally and ventrally ; zz=:2yz anteriorly and 4 yz beliind, aa s= 8 ah 
in front of and 4 ah behind clitellum ; in front of clitellum setse 
arranged in regular longitudinal lines, in 6 pairs on each side ; in 
the hinder part, while the number of setse is about the same, 
those iu the lateral region are more irregularly distributed. 
Clitellum xiv-xvii ( = 4). Male pores in line with h, on small 
papillae of circumference apart, the surrounding area 
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thickened and wrinkled. Spermathecal pores one pdir, in line 
with bf in 8/9. Copulatory cushions variable ; behind the clitelhim 
none, one (most usually), or two, on xx . . . . xxiv ; and one, a 
pair, or three in front of this, on ix . . . . xii, or on xv. 

Some of the septa 7/8-10/11 thickened. Gizzard in vi. Pros- 
tates small and compact ; duct thin and straight. Spermathecal 
ampulla of an inverted pear-shape; duct of moderate thick- 
ness; diverticulum very long, 3-4 times as long as ampulla, 



Fig. 115. — Megascolex vaviam Mich. var. simplex ; 
distal end of penial seta. 

tubular, coiled or bent on itself. Penial setae (text-fig. 115) 
up to 7*25 mm. long, 24 fi thick, tapering to a blunt point ; distal 
end slightly broadened and flattened; ornamentation of small, 
triangular teeth irregularly distributed all round. 

Distribution, Nuwara Eliya and Pattipola, Ceylon. 
h. var. insolitus Steph. 

1915, Megaseolex variam var. insolitm, Stei)henson, Mem. Ind. 

Mus, vi, p. 86, pi. viii, figs. 22, 23. 

Lengthvariable,upto70 mm. ; maximum diameter 3 mm. Seg- 
ments 111. Colour light grey, both dorsally and ventrally. Pro- 
stomium prolobous. Dorsal pores from 6/7.^ Dorsal break in front 
of clitellum behind ==3-3|^3; ventrally in front of 

clitellum behind =3a6, and more posteriorly =?4a5; 

the intervals ah and be are larger than the rest, and a and b slvb 
arranged in regular lines ; * setae a and h larger than the rest, and 
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the setae ot" segments larger fcliaii those of other segments ; 
numbers 22/Vj 24/ix, 22/xii, 27/xix, and 31 further back. Cli- 
tellum xiv-xvii (=4). Male pores in line witli 6, ca. one-fifth 
of circumference apart, on slight papillae which are partly sur- 
rounded by grooves in front and behind, jj'emale pore single, on 
XV, rather in front of setal zone, in a dai'ker slightly depressed 
area. Spermathecal pores one pair, in 8/9, in line with h, a quarter 





Fig. 117. — 

imolitm ; distal eud of penial seta 
(the whole of the portion which is 
best^it wi th spines is shown ) ; X 220. 

of circumference apart. A papilla constantly on xii, transversely 
oval, taking up the whole length of the segment ; others may be 
present, one on xx, or one on xiii; these may or may not 
be median. 

Septum 8/9 slightly thickened, 9/10 considerably, thence 
diminishingly so as far as the prostatic region. Gfizzard large, 

: barrel-shaped, in v and vi (?). No calciferous glands ; paired ovoid 
sw^ellings of the oesophagus in xiv-xvi, and also less markedly in 
xvii. Ovaries in xiii, large, flattened and plate-like ; funnels in 
xiii ; oviducts converge and meet underneath the nerve cord, then 
enter body-wall just in front of the attachment of septum 14/15. 
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Spermathecal apparatus variable ; ampulla large, egg-sbaped ; 
duct proceeds from wider pole of ampulla, varies iu length, mar 
be fully as long as ampulla or consideraky shorter, stout, nar- 
rowest at ectal end, where it gives origin to diverticulum : diverti- 
culum tubular, longer than ampulla and duct together, and 
about as thick as the duct. Penial setae 5 mm. long, 27ft. thick 
near the tip^, nearly straight; the free end slightl}'' expanded, 
transversely cut across at the tip, and thinned in the middle, so 
as to give a web stretching between the two limbs of a fork ; a 
number of irregularly arranged spines project from the distal- 
most portion of the sliaft ; the penial sacs are enormously long, 
extending back to be attached in xxvi. 

B,emarhs, The name imolitus is given to this variety on account 
of the anomalous situation of the female pore. 

Distribution. Horton Plains, Ceylon. 

. 48. Megascolex vilpattieiisis {Mich.). 

1907. Lampito vilpattiensisf Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 160, text-fig. 8. 

1909. Lampito vilpattiensis, Michaeisen, Mem. Ind. Mus. i, p. 179, 
pi. xiii, fig. 18. 

1916. megmcolex vilpattiensiSf Miehaelseu, Mjo berg’s Austral. 
Exp. p. 52. 

Length 70-90 mm. ; maximum diameter 2-2i min. Segments 
154-178. Colour a uniform light grey. Prostomium indistinctly 
epilobous ca. f, tongue narrow. Eirst dorsal pore in 10/11. 
Setae enlarged at ends of body, especially ventraliy ; xdngs regu- 
larly interrupted dorsally and ventraliy, zz^%-Zyz; 

setae a and h regularly disposed throughout the body, paired, ah 
being mostly smaller than 6c ; in ii, iii, and sometimes iv, the setae 
are in four pairs, the ventral pairs much closer than the lateral; 
numbers 8/ii-iii, 8 or 9/iv, 9 or 10/v,9-ll/ix, ca. 11 /xiii, ea. 
21/xix, ca. 24/xxvi, at liinder end ca. 26. Olitelliun ring-shaped, 
xiii-xviii (=6), Male pores between the lines a and 6, about one- 
tenth of circumference apart, on small papillae which are directed 
forwards. Eeraale pores paired. Speriuathecai pores two pairs, 
in 7/8 and 8/9, in line with a, about one-eighth of circumference 
apart, A pair of glandular cushions, shortly oval or egg-shaped, 
their long axes converging posteriorly, on 17/18, extending nearly 
as far as the setal zones of xvii and xviii, and laterally approxi- 
mately from the line re to the line c. 

Septa 6/7-12/13 thickened, especially 8/9 and 9/10. Gizzard 
large, cylindrical, in v, Ho caleiferous glands. Last heart in xiii. 
In the postcliteilai* segments at least, a pair of mega- as well as a 
number of inieronephridia. One pair of funnels free in xi. One 
pair seminal vesicles, broad, racemose, in xii. Prostates with fiat, 
broad, almost band-like glandular part, with some deep incisures 
and lobes, and numerous line furrows ; duct from the middle of 
the inner border, very long, irregultirly coiled, thin, but increasing 
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in thickness towards the ectal end. Spermathecal ampulla oval ; 
duct fairly abruptly set off, about twice as long and half as thick 
as ampulla; two diverticula, opposite each other, nearly straight, 



Fig. W^.-^MegasGolesi vilpaitimsis (Mich.) ; spermatheca 
made transparent by acetic acid ; X 18. 

sausnge-shaped, half as long or nearly as long as and half as thick 
as the duct, into the ectal end of which they open (text-fig. 118). 
]^^'o penial setse. 

Distribution, Vilpatti, Paliii Hills, S. India. 

49. Megascolex willeyi Mich, 

1909. Megascohv toilleyi, Michaelsen, Spol. Zeyl. vi, p. 96, text- 

figs. 1, 2 a, 2 h, 3. 

1910. Megascolex xoilleyij Michaelsen, Abh. Ver. Hamburg, p. 68, 

pi. figs. 19, 20. 

Length 40-55 mm, ; diameter 2|~3 inm. Segments ca. 140. 
Colour yellowish-grey, nonpigmeuted ; elitellum brownish-grey ; 
the living animals whitish. Prostomium combined ])ro- and epi- 
lobous tongue almost square, open behind. Dorsal pores 
begin from 9/10. Seise at the ends of the body somewhat 
enlarged ; setse aa in regular lines on each side, the others not so 
regular, or not regular for long distances; numbers of setse in 
anterior part 8, in middle and hinder parts 12, in anterior part 
arranged in wide pairs, while aa=2a6 and dd — 6ccl; further 
back aa stil\=2ah, but the median dorsal distance varies, e,g,^ 
:=:2 or 4 Clitellum ring-shaped, xiv-xvii (= 4), Male 
pores in or a little lateral to the line of 6, at the tip of apparently 
ndn-retractile penes, which, arise on each side from the hinder 
part of segment xviii, and are flattened antero-posteriorly, and of 
the shape of an equilateral triangle. Pemale pores either paired, 
or single and median. Spermathecal pores two pairs, in 7/8 and 
8/9, in the line of h, about one-third of circumference apart. A 
pair of flat transversely oval papillae usually on the anterior part 
of xviii in the line of the ventral pair of setse; these may be repre- 
sented by a single median papilla ; sometimes a pair of rounder 
papilla on xix, in front of the pairs of ventral setae ; occasionally 
paired papillae in a similar position on ix and x. 

Septa 7/8-11/12 slightly thickened, A lai*ge gizzard in vi 
(or perhaps v). No calciferous glands. Funnels free in x and xi. 
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Seminal vesicles compactly racemose, in xi and xii. Prostates 
small, glandular part racemose or rather villous, the lobules being 
loosely compacted ; duct about as long as glandular portion, 
straight, fairly thick, spindle-shaped, with muscular shimmer. 
Spermathecal ampulla pear-shaped; duct not sharply marked ol¥, 
short and thin ; diverticulum arising from duct, very small, 
tubular, a quarter as long as ampulla and duct together, con- 
sisting of a number of minute seminal chambers without central 
lumen. Penial setae slender, ca. 1 mm. long, proximally 13 ju. thick, 
at distal end 5 ; proximal two-thirds of shaft slightly bowed, 
the distal third forming a semicircle with the curve in the 
reverse direction to that of the bowing of the shaft, tip bent back 
once more, simply pointed ; on the concave side of the semicircle 
are numerous transverse rows of fine hairs, standing off obliquely 
and so giving a brush-like appearance. 

liemarks. This species forms a transition from Notoscohsc to 
Megascoleoj; the anterior end resembles Notoscolex exactly, the 
hinder end resembles the obsolete genus THchcBta (with six pairs 
of setce per segment throughout the body). 

jnistrihiitm%, Labiigama in Eratnapura Dist., Ceylon. 

oO. Megascolex zygochastus 3Iie7i. 

1897. Meffmcolex zt/gocheetus, Michaelsen, Mt. Mus. Hamburg, xiv, 
p! 199, pi. figs. 21, 22. 

1900. MegasGolex zggoch<stits, Michaelsen, Tier, x, p. 217. 

1909. Megascolex zygochtstii&f Michaelsen, Spol. ZeyL vi, p. 101. 

Length 50 mm. ; diameter 3 mm. Segments 134, no secondary 
annulation. Colour a fairly bright light brown, with faint red 
shimmer. Prostoraium ? Fii’st dorsal pore in 9/10, Setae in the 
anterior segments regularly paired, in ii and iii three pairs on 
each side, ah = <50? = 1 5c = | de^ na = 2 ah, ffs=z^ah; f urtlier 

back indistinctly paired, number of setae in iv-xvi is 16, in xxvi 
is 20 ; the lines of a and 6 regular throughout the body, aa greater 
than ah, ah less than 5c; setae a much 'enlarged, b less so. Cli- 
telliim? Male pores on transverse oval papillae, which extend 
from the line of a to that of c, the pores in line with 5. Sper- 
inathecal pox’es one pair, in 8/9, in line with c. 

Septum 5/6 very thin, 6/7-13/14 slightly thickened. Gizzard in v. 
Last hearts in xiii. ISTepluddia diffuse, aggregated in places into 
denser clumps. Seminal vesicles racemose, in xi and xii. Pro- 
states with loosely racemose glandular part; duct thin, narrow 
and straight. Spermathecal ampulla, of an inverted pear-sliape, 
attached to the short broad duct in common with a finger-shaped 
diverticulum, which is almost as large as the ampulla ; ampulla 
and diverticulum diverge at aboiit a right angle. Penial setge 
2^ mm. long, 40 fjL in maximum thickness, wdth fiattened distal end 
slightly broadened lancetwise and bent at an angle, the extreme 
tip slightly bent back; the flattened part traris\ersely ridged, and 
above this many irregular rings of very slender fairly closely 
adpressed teeth. 
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EemarJcs. This species follows M, willeyi in the transition from 
Notoscolecc to Megctscolex ; while M. resembles Notoscolex at 

the anterior end, and the obsolete genus Trichceta at the posterior, 
this species resembles TricJueta at the anterior end, and the 
ordinary Meyascolex further back. 

The original specimen was single, and was found by Michaelseu , 
in Schinarda’s collection, along with the original specimen of 
Perichceta brachycycla {Megascolex hmchycyclus). 

Distribution. Eatnapiira, at the foot of Adames Peak, Ceylon. 

9. Genus PHEEETIMA KmL 

1895. Periclimta, Beddard, Monog. p. 388. 

1900. Amyntas, Beddard, P.Z. S. 1900, p. 609. 

1900. Pheretima, Michaelaen, Tier, x, p. 234. 

1907. Pheretima^ Michaelseu, Fauna S. W. Austral, p, 164. 

Setse numerous on each segment. Spermathecal pores 1-6 pairs 
between iii and ix. One gizzard in viii, or between 7/8 and 10/11. 
Micro nephridial. Testes and funnels enclosed in testis sacs. 
Prostates with branched system of ducts. Penial setse almost 
always wanting. 

The history and synonymy of the genus may be gathered from 
Beddard’s Monograph, and from Michaelsen’s volume in the 
Tierreich. The genus was revised by Beddard in Proc. Zool, 8oc. 
1900 up to that. date. 

Pheretima forms the ^nd of the main line of descent from 
PluUUus .^ — of the axis of the Megascoleeine tree. The genus has 
evolved from Megascolex^ from which it differs in the more pos- 
terior position of the gizzard. Testis sacs, present throughout 
the genus, are usually absent iu Megmoohx\ penial setse, often 
present in MegimoUx.^ are usually absent iu Pheretima (described 
iu one Iridiiiu species, P, osmastoni) ; the setiil rings are often 
closed in Pheretima^ while they are usually or ahvarys open in the 
dorsal and ventral middle lines in Megcmokx. But no feature 
except the position of the gizzard is absolutely diagiiostic. 

Other general features of the genus are the position of the 
ring-shaped clitellum, which usually covers segments xiv-xvi; the 
female pore is almost always single and median ; septa 8/9 aiid 
9/10, or one of these, are abKsent; the intestine gives off a pair of 
conical caeca, directed forwards, in segment xxvi or thereabouts ; 
the testes and funnels are usually two pairs, iu x and xi,ancl their 
testis sacs communicate across the middle line with their fellow 
in the segmentj /the seminal vesicles are two or three pairs, in 
xi and xii, or x, xi and xii, and communicate with the testis sacs. 

Diatrikition (Chart III). The genus is oue of the commonest 
throughout India, but this is in virtue of its peregrine species, 
such as P. haioayana, heterochceta, houlleti; the only 

parts wheYnPhmtima is endemic are Burma, the Andamans, Lower 
Bengal (one or two species), and possibly the Nilgiris and the 
extreme South (perhaps two or three species). 
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Outside India the genus has spread so as to become world- 
wide; but its proper home is S.E. Asia and the Malay Archi- 
pelago, China, and Japan; there is a single endemic species in 
Queensland, and perhaps one in the Comoro Islands fMiehaelsen, 

123 ). 


Key to the Indian species oj Pheretima. 


1. Ko spermathecai pores 

One pair spermathecai pores in 7/8 

' Two pairs spermathecai pores in 5/6 and 6/7 
Two pairs spermaihecal pores in 7/8 and 8/^ 
Tliree pairs spermathecai pores in •5/6-7/8 
Three pairs spermathecai pores in or near 

6/7-8/9 ■ 

Pour pairs spermathecai pores in 5/6-8/9 . . 
Five pairs spermathecai pores in 4/5-8/9 . . 

2. Male pores on xx 

Male pores on xviii ' 

3. Copulatory papillae 3 to 7 pairs, on xix and 

following segments 

Copulatory papillae very small, in groups on 
xviii and neighbouring segments ...... 

4. Spermathecai diverticulum as a stalked sac, 

within which is a convoluted tube 

Spermathecai diverticulum ending in asmall 
simple dilatation 

5. Copulatory organs absent 

Copulatory organs present 

6. Spermathecai appendages consist of a single 

diverticulum 

Spermathecai appendages consist of a diver- 
ticulum and a stalked gland or glands 
arising in connection with its ectal end. . 
Spermathecai appendages consist of two 
diverticula, of different characters, one 
dilated at the entalend, one simply tabular. 

7. Copulatory organs median 

Copulatory organs paired 

S. Copulatory organs situated in the sperma- 
thecai region 

Copulatory organs in the region of the male 
pores 

9. Cojiulatory organs as a single pair of papillae 

on xviii 

Copulatory orfrans as two pairs of papilise, 
in grooves 17/18 and 18/19 

10. Copulatory organs absent . 

Copulatory organs present 

11. Prostatic duct with many windings 

Prostatic dact in a simple loop 

12. Prostatic duet forms a long, hackwardly- 

extending loop 

Prostatic duct forms a loop which is con- 
fined to the neighbourhood of the male 
pore 


2 . 

P. tap>*obani^^ 

3. 

P. andamanensis, 

4. 

5. 

10 . 

P. hicincta. 

P. anomala, 

P. ehngata (part.). 

P. ehngata (part.). 

P. hawayana (part.). 

P. hirmanica. 

P. hawayana (part.). 


P. tramncorensis. 


P. houlleti. 


P. trivandram, 
P. osmastmi, 

8 . 

P. hournei, 

9. 

P. carinensis, 
P. peguana. 

14! 

P. lignieola. 

12 . 

P,/e<e. 


13. 


IT 
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13. Spermathecal diverticulum ends in a simple 

Jmob-like seminal chamber P. heterocluda (part.). 

Spermathecal diverticulum ends in an 
elongated moniliform or irregular sem- 
inal chamber P- alemndri. 

14. Coxnilatory organs in the neighbourhood of 

the spermathecal apertures P. heterochmta (part.) 

Copulatory organs in the neia:hbourhood of 
or behind the male pores 15* 

15. Setal rings closed 10. 

Setal rings widely broken ventrally P. hcrliarensis. 

16. Copulatory organs median P. (tndersoni. 

Copulatory organs paired 17. 

17. Copulatory organs as large discs on xviii. P. sitctoria. 
Oopulatoi7 organs as small papillae on xvii 

and xix P- poatliuma. 


P. quadragenaria^ which formerly passed as an Indian species, 
is according to Michaelsen ( 131 ) not such. The locality given 
by Vaiilant and Perrier, “Indes orientales,'^ probably does not 
refer to India, but to the Malay Archipelago. 

Periehceta lawsoni was described by Bourne from Ootacamund in 
the Nilgiris (P. Z. S. 1886, p. 664). Beddard does not mention it 
in his revision of the genus in 1900 ; Michaelsen in the Tierreich 
volume of the same year places it as a doubtful species, and he 
does not admit it in his two Indian lists (54, 58). Its characters 
are as follows : — Lengtli 250 mm. ; diameter 2-| mm. (thus it must 
be extraordinarily narrow in proportion to its length). Segments 
119. Setal rings with small dorsal and ventral breaks ; aa^2 ah, 
30-35 setae per segment. Clitellum indistinct, xiv-xvii ; 
’setae on clitellum. Male pores not on papillae; female pores 
paired ; spermathecal pores two pairs, in 7/8 and 8/9. Gizzard in 
X (?) ; intestinal caeca originate in xxvi and extend forwards to 
xxiii. 

FerkTiceta liulihalensis, from Hulikal-drug in the Nilgiris, is 
also described by Bourne (P. Z. S. 1886, p. 668) ; but even its 
genus is uncertain, and it may be a liec/ascoleo!. Length 
200 ram.; diameter ca. 3 mm.; segments 209, Set^ about 42 
per segment; aa=4a6, zz^zjgz; setae present on clitellum, no 
special setae observed. Clitellum well marked, xiv-xvii, Male 
pores rather near together, on slight papillaa; female pore single; 
spermathecae in segments vii and viii, each with a single diverti- 
culum. ‘‘ I believe intestinal diverticula are present in the usual 
position.” 

Perichmta mirabilis, described by Bourne from Naduvatam in 
the Nilgiris (P. Z, S. 1886, p. 668), is not mentioned by Beddard 
in his Monograph, but is allowed as a species of Pheretima by 
Michaelsen in the Tierreich ; it does not, however, appear in 
either of his Indian lists, Lengtli 130 mm. ; diameter 2| mm. ; 
segments ca. 114. Setal rings closed; number of setJB 39; 
clitellum xiv-xvi, Male pores far apart, on low papillse; 
spermathecal pores four pairs, in 5/6-8/9. Four pairs of small 
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papillae on the hinder parts of v-viii, and two pairs situated 
internally to the above, and on the anterior half of the segment, 
in vii and viii (these papillae are said by Eourne to be related to 
the openings of corresponding groups of nepbridia ; but Michael- 
sen takes the papillae to be copnlatory papillae, and the supposed 
nephridia to be glands). Grizzard in x (?) ; intestinal casca 
present. Spermathecse with a single appendage. 

1. Pheretima alexandri {Bedd,), 

1900. Amyntm alexandri, Beddard, P, Z. S. 1900, p. 998, text-figs. 

1-3. 

Length 145 mm. ; segments 133; the six segments in front of 
the clitelluin are more or less triannulate. Set£e rather but not 
markedly larger ou the anterior segments, and again rather larger 
at the hinder end of the body ; setse a not larger in the anterior 
part of the body ; numbers not counted, except on ii, where there 
are 16. Clitellum xiv-xvi (=3), without setse. Male pores 
very inconspicuous, in setal zone; in front of and behind the 
pores are slightly curved grooves, and a tuinid lip surrounding the 
whole ; 13 setse intervene between the pores. Pemale pore single, 
median. Spermathecal pores four pairs, in 5/6-8/9, in about the 
same position as the male pores (not seen externally), the open- 
ings laterally situated. No genital papillae. 

Septa 5/6-7 /S much strengthened ; 8/9 absent; 9/10 and 10/11 
moderately strong, the following ones decreasingly so. Intestinal 
caeca originate in xxvii, rather long, reaching xx, gradually 
tapering, without secondary bulgings. Seminal vesicles in xi and 
xii, Prostates large, occupying xvii-xx, much lobulated, some- 
what ear-shaped ; duct rather narrow, looped, of equal diameter 
throughout ; no copulabory pouch. Spermathecal ampulla of au 
inverted pear shape, comparatively small ; duct relatively very 
large, longer than ampulla and more than half as thick, thickening 
even more towards the ectal end; diverticulum longer than main 
pouch, entering ectal end of duet, itself consisting of a duct and a 
moniliform seminal chamber as long as or not so long as the duct 
portion. 

Eemarhs, The species is described from a single specimen. 
Beddard considers its relations to F. irinitatis and heterocJmia, and 
concludes that it is distinct. Michaelsen (58, p. 11) considers it 
to be possibly identical with P. heterocliceta. According to the 
figures, however, the form of the spermatheeae and especially of 
the diverticulum should distinguish it from P, lieUroclmta, as well 
as perhaps the prostate, which is vestigial or absent in the latter. 

Distribution. Imported to Kew G-ardens from the neighbour- 
hood of Calcutta, 
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2, Plieretima andamanensis Mch. 

1907. Pheretima a7idamanensis^ Micbaelseu, Mt. Miis. Hamburg, 
XX IT, p. 164. 

1909. Pheretima andammmsis^ Micliaelseii, Mem. Ind. Miis. i, 
p, 194, pi. xiii, %. 25. 

Length lOS-120 mm. ; maximum diameter 6-6| mm. Segments 
ca. 110. Colour dorsaily dark brownish to violet-grey, ventrally 
yellowish grey. Prostomium epilobous ca. f, small, tongue 
open behind. Dorsal pores from 12/18 (?), distinct only behind 
clitellum. Setfe a little enlarged in front of clitellum ; rings 
nearly continuous, slightly broken dorsaily ; setsB closer set 
ventrally than dorsaily ; numbers 32/v, 45/x, 52/xii, 58/xix, 
o4/xxvi. Ciitellum ring-shaped, xiv-xvi(=3),setje present. Male 
pores about one-quarter of eireumfeivnce apart, on almost circular 
smooth papillae, which are themselves seated ou large transversely 
oval rough protuberances occupying the whole length of xviii : 
about 15 setm intervene between the pores. Spermathecal pores 
two pairs, in 7/8 and 8/9, about f of circumference apart. No 
copulatory papillae. 

Septum 7/8 fairly stout, 8/9 and 0/10 wanting, 10/11 and 11/12 
fairly stout, 12/13 and 13/14 still stouter. Gizzard large ; cseca 



Fig. il9 , — Pheretima andamanenm Mieh. ; spermatheca ; X u. 

long and simple, extending forwards for about four segments, 
tapering. Typhlosole simple. Testis sacs unpaired, semicircular 
with the convexity anterior, in x and xi, separate from each other. 
Seminal vesicles two pairs, in xi and xii, somewhat grauular, each 
with a dorsal rather large stalked appendage. Prostates loose and 
tuft-like, extending over segments xix-xxiii ; duct thickened and 
muscular in its ectal two- thirds, thinner in the proximal* third, 
forming an S-shaped curve ; no distinct copulatory pouches. A 
large accessory gland in front of each prostate, in appearance 
resembling a Ptoeemw-prostate, more compact than the real 
prostate^ of this species, occupying xvi-xviii, and differing from 
the similar gland of P. osmastmii in the fact that the small 
divisions of the gland have no distinct ducts ; its duct is thin, 
straight, ectaliy somewhat broader, opening just in front of and 
medial to the true prostate. Spermathecal ampulla sac-shaped ; 
duct somewhat shorter, moderately set off. entaliy half as thick as 
ampulla, ectaliy much inflated ; into this ectal part open a number 
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Oj irregularly saC'Jike sessile accessory ampullie, and also a, thin 
'iibular diverticulum almost double as long as the main pouch and 
ailated entally to form a simple pear-shaped seminal chamber 
(text-fig. 119). 

Rtmarlcs.^ Allied to P. hurchardi and osmastonu 
Ristrihution* IST. Cinque Island, S. Andaman Island. 


3. Pheretima andersoni Mich. 

1907. Pheretima andersoni, Michaelsen, Mt. Mus. IJambui-fr. xxiv, 
p. 166, text-fig. 13. ' 

1909. Pheretima andersoni, Michaelaen, Mem. Iiid. Mils, i, p. 198, 
pi. xiii, fig. 57, text-tig. 20. 

Length ca. 250 mm. ; maximum diameter 6 mm. Segments 120. 
Colour dorsally and anteriorly chestnut, on other parts of the 
body yellowish brown. Prostomiurn epilobous ca. -g-, tongue 
open behind. Dorsal pores visible only behind the elitellar region. 
Setp everywhere very minute, the rings equally dense throughout, 
without gaps ; numbers ca, 100/x. Clitellum I'lng- shaped, xiv- 
xvi (=3), apparently without setse. Male pores in the setalzone, 
ca. one-thiixl of circumference apart, in the centre of broad 
slightly-raised papilla?, oval in shape, limited by a furrow ; about 



Fig. 12^.— Pheretima andersoni Mich.; sperm atheca ; X 5. 

20 setp between the pores. Spermathecal pores four pairs, in 
5/6-8/0, ventro-kteral, about two-fifths of circumference apart, on 
small pa pill se. Copulatory organs as six large transversely oval 
cushions, mid-ventral, in 19/20-24/25, 1 ’esembling a row of buttons, 
the interval between one cushion and the next small. 

Septum 5/0 thin, 6/7 and 7/8 much thickened, 8/9 and 9/10 
wanting, 10/ 11 and 11/12 mueli thickened. Gizzard large. 
Cajca large, slender, simple, without any dilatations, arising in 
xxvi. Last hearts in xii. Testis sacs two pairs, in x and zi, 
united in the middle line, the anterior smaller than the posterior; 
each sac conmniuicates with a pair of seminal vesicles in the next 
following segment. The vesicles in xii larger than those in xi, all 
incised; the testis sacs in x also apparently communicate witli a 
pair of semfnal vesicles in x, which are flat and deeply incised. 
Prostates with flat heart-shaped glandular portion occupying 
several segments; duct fairly long, muscular, thinner at the ends, 
forming a loop whicli extends backwards; no copulatory sac 
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Spermathecai ampul ia sac-like; duct short, rather thick though 
much thinner than the ampulla ; diverticulum a*sleiicler tube, with 
a wav V course, dilated at the free end to form a simple pear-shaped 
seminal chamber (text-fig. 1 20). 

Distribution, Amlierst, Lower Burma. 

4. Pheretima anomala Mich. 

1907. Dherethna anoniala, Michaelsec, Mt. Miis. Hamburg*, xxiv, 
p. 167, text-fig. 14. 

1909. Pheretbna anomata, Michaelsen, Mem. Ind. Miis. i, p. 189, 
text-fig. 17. ' 

Length 80-90 mm.; diameter 5-5| mm. Segments ca. 130. 
Colour? Prostoniium epilobous ca. |. Setm very small, rings 
closed dorsally and ventrally, setae equally closely set all round ; 
jiumbers 70/ v, 84 /x, 74/xxy. Clitellum ring-shaped, xiv-- 
xvi(=3); setae present ven tolly on xiv. Male pores on large 
conical papilke on xx, about one-sixth of circumference apart, 
approximately in line with li\ about 16 setae intervening. ]N0 
spermathecal pores. Copulatory papillie, paired, conical, rather 
smaller than the porop bores and a trifle more laterally situated, 
mostly four pairs in the setal zones of xviii,xix, xxi,and* xxii ; one 
sometimes wanting on one or other side, occasion ally supernumerary 
papillae on xvii or xxiii. 

Septa 4/0-8/9 moderately thick, 9/10 thin, 10/11-13/14 very 
iiltle thickened, none missing. A very large gizzard in viii. 
Intestinal caeca large, slender, simple. Testes seven pairs, in v~xi, 
wijh corresponding funnels ; the five anterior pairs free, the two 
hinder — -the homologues of the normal organs — enclosed in small 
testis sacs. No seminal vesicles seen. Prostates with large 
glandular part occupying several segments, much incised, 
moderately loose, almost grape-like; duct somewhat thickened 
ectally, describing a broad almost S shaped curve; no copulatory 
pouch. No sperniathecse. 

BkirihUioii, Sibpur, near Calcutta. 

5. Pheretima bicincta {E, Perr,), 

1900. Pheretima violacm, Michaelsen, Mem. Ind. Miis. i, p. 188. 

1910. Pheretima bioincta, Michaelsen, Abli. Yer. Hamburg, p. 84. 

1916. Pheretima Udncta, Stephenson, Eec. Ind. Mus. xii, p. 336, 

1895, PeHelueta viohcea, Beddard, Monog, p. 407. 

1.9(K). Armjntas violaceus, Beddard, P.Z. 1900, p. 641. 

1900. Pheretima violacea, Michaelsen, Tier, x, p. 312, 

1922. Pheretima Mdncta^ Michaelsen, Capita zooL i, 3, p. 23. 

Length 50-80 mm.; diameter 2|mm. Segments 78. Colour 
during hfe a red-violet dorsally, cHtellum yellow ; these tints 
largely preserved in alcohol. Prostomium tanylobous, or epilobous 
I, with tongue widely open behind. Dorsal pores from 11/12 
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or 12/13, Setal rings with quite small dorsal and ventral breaks ; 
setae of anterior , segments enlarged, except on x where they 
are markedly smaller, small on the first tvim segments of the 
clitellum, large on the third; numbers 44/v, 50/x, 40/xvi. 
Olitelliim xiv~xvi (=3), with complete rings of setae; clitellum 
may be wanting on hinder half of xvi. Male pores in line with /!, 
4~8 setae between the pores, about one-seventh of circumference 
apart, on considerable conical blunt porophores. Spermathecal 
pores five pairs, in 4/5~8/9, in line with f and with the male pores, 
except that} the last may be rather further from the middle line. 
A pair of papillae, not always present, just behind and to the 
outer side of the male pores, in 18/19, continuous with the raised 
area on which the pores are situated. A pair of small glandular 
depressions ventro-laterally in 9/10. 

Septa 5/6“7/8 and 9/10-10/11 thickened, 8/9 absent. Gizzard 
elongated, firm, barrel-shaped. Intestine begins in xv or xvi; 
caeca very short, broad, apparently rudimentary, or may be 
altogether absent ; originating in xxvi (?) or xxii. Last hearts in 
xii. Testis sacs in x and xi, large, smooth, united dorsally over 
the gut, and containing the hearts also. Seminal vesicles in xii, 
meeting dorsally, cut up into numerous small lobules ; a second 
pair of vesicles, not apparent, found by sectioning within the 
restis sacs of xi. Prostates occupy xvi-xx ; duct bent upon 
itself, the ectal half thick- walled and spindle-shaped ; vas deferens 
joins the commencement of the thin-walled portion. Glandular 
cushions internally, corresponding to the papillae outside. 
Ovisacs present in xiv. Spermathecal ampulla spindle-shaped, 
elongated ; duct, not marked off, is merely the narrower ectal 
portion of the pouch ; diverticulum from the ectal end of the 
whole, narrow, about half as long as the pouch, swollen at the 
extremity, 

Bemarhs, The examination of the original specimens of Perrier’s 
Pm'iolimta hidnota (ranked in the Tierreich as a doubtful species) 
showed (Michaelsen, 58) that they are identical with Beddard’s 
P. molaoea, originally described from Penang. 

JDistrihition, Hyderabad in the Deccan, and Trivandrum, 

5. India. Outside India from Penang, the Philippines, Java, and 
the West Indies, 

6. Pheretima birmanica (Eosa), 

1888, Ferichceta h7'm(micaj Rosa, Ann. Mus. Genova, (2) vi, 
p. 164, pi. iii, figs. 7-9. 

189o. PerichcBta hmnanica, Beddard, Monop*. p. 405. 

1900. Ainyntaa UrmanicuSy Beddard, P.Z. S. 1900, p, 637, 

1900. Plierethna hirmanica, Michaelsen, Tier, x, p. 256. 

Length ca. 130 mm.; diameter pmm. Segments 112. Colour 
in alcohol a dirty flesh-colour, Prostomium ? Dorsal pores 
from 12/13. Setse in continuous rings ; number ca. 70. Olitelluni 
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xiv-xvi (=3). Male pores on slightly swollen areas, lighter in 
colour, in line with the 15th setse. "Sperniathecal pores three 
pairs, in 5,6-7/S, in line with the 15th setas, copulatory 

papillse. 

Septa 5 '6 and 6 7 thickened. Gizzard barrel-shaped. I ntestin al 
cteca present. Funnels in x and xi. Seminal vesicles in xi and 
xii, veiw small. Prostates well developed, lobed according to the 
three segments through which it extends ; duct narrow, forming 
a U-shaped loop. Spermathecal ampulla oval ; duct short, not 
distinctly marked oif ; diverticulum in the form of a stalked oval 
sac, half as long as the main pouch, in which lies a much 
convoluted tube, 

Eemarhs. The glands described on the anterior faces of septa 
5 6 and 0/7 are presumably nephridia. Testis sacs were not 
distinguished, perhaps on account of the bad condition of the 
specimens. The sac which forms the spermathecal diverticulum 
must be a connective-tissue investment, and the contained tube 
the proper diverticulum. 

Dutrihution. Bhamo, Bxirma. 

7. Pheretima bournei (Eosa), 

1890. Perkh<sta bournei, Rosa, Ann. Miis. Genova, xxx, p. 110, 
pi. i, figs. 3-0. 

1895. Perichceta lournei, Beddard, Monog. p. 403. 

1900. Amijntas bournei, Beddard, P. Z. S. 1900, p. 635. 

1900. Pheretima bournei, Michaelsen, Tier, x, p. 157. 

Length 150 mm. ; diameter 5 mm. Segments ca. 130. Colour 
dorsally brown, ventrally flesh-colour. Prostomium combined 
pro- and epilobous. Dorsal pores from 12/13, visible on clitellum 
also. Setal rings closed ; setse closer set ventrally than dorsally ; 
number ca. 60. Clitelliim xiv-xvi (=3). Male pores smiEill, in 
line with 15th setse, each accompanied by two small papillse, in 
front of and behind the setal zone respectively, to the inner side 
of the pore, and so forming a triangle with it ; external to the 
pore a semicircular ridge with its convexity outwards. Sperma- 
thecal pores three pairs, on vi, vii, and viii, near the posterior 
border (not in the furrows), in line with the 12th setai Copu- 
ktory papillse three pairs on each side, as small tubercles near the 
spermathecal pores, ventral to and behind each one. 

Septa 8/9 and 9/10 xvanting; 5/6-7/S much and 10/11-12/13 
slightly strengthened. Gizzard of the form of a truncated cone, 
slightly swollen in the middle and with the lower angle rounded 
off. (Esophagus swollen and transversely striated in x-xiv. 
Intestine begins in xv ; caeca flnger-shaped, originating in xxvii. 
Testis sacs two pairs, in x and xi, all ’separate from each other. 
Seminal vesicles compact, in xi and xii. Prostates of moderate 
size, much lobed ; duct narrow, in the form of a loop. Sperma- 
thecal ampulla of an inverted pear shape ; duct narrow, about as 
long as ampulla ; diverticulum tubular, wdtb a large ovoid seminal 
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chamber at ectal end, longer than whole o£ main poiich, joins 
ectal end of duct. G-landular swellings internally correspond 
to the tubercles seen externally near the sperjnathecal pores. 

Eemarlcs. Beddard (P. Z. S. 1900, p. 635) is much disposed 
to think that this species is really hawayativ.sJ^ Michaelsen 
allows it in the Tieimeich, and in his list in 54. 

Distribution. Oobapo village, Cheba or Biapo Dist,, Burma. 

8. Pheretima burliarensis {A. G. Bourne). 

1886. Bericliceta burliarensis, Bourne, P. Z. S. 1886, p. 667. 

1900. Pherethna burliarensis^ Michaelsen, Tier, x, p. 258. 

Length 100 mm.: diameter 3 mm. Segments 123. Setal rings 
widely broken ventrally, especially in the segments folio v\ing on 
the male pores ; in these segments also the setse a are larger than 
the rest ; two pairs of groups of enlarged setae in vii and viii ; 
numbers 38-40, Clitellum xiv-xvii (=4), setae absent. Spenna- 
tliecal pores four paii*s, in o/6-8/9. Oopulatory papillae in xix, 
XX, xxi, and xxii. 

Gizzard in x (?). Intestinal caeca originate in xxvi, and 
extend forwards to xxiv. Spermathecae with a single diver- 
ticulum. 

Bemarhs. Beddard does not mention this species in his revision 
of the genus (P. Z. S. 1900) ; Michaelsen admits it in the Tierreich 
and in his Indian lists (54, 58), but thinks that it may possibly 
be identical with P. rodericensis^is. peregrine species which extends 
from Japan across the Indian Ocean and Africa to South America 
and the W. Indies. 

Bourne’s statement that the gizzard is in segment x in this and 
a few other forms may perhaps be due to his having numbered 
the segments from behind ; the free space between septa 7/8 and 
10/11 (if, as often, two septa were missing) would then appear to 
be segment x. 

The papillae on xix, xx, xxi, and xxii are said to be perhaps 
apertures, but no mention is made of any structure opening 
there ; it is not stated whether they are single or paired. 

Distribution. Burliar, !Nilgiri Hills, S. India. 

9. Pheretima carinensis {Eosa). 

1890* Fe}'ichcDta carinensis, Bosa, Ami. Mus. Genova, (2 a) x, p. 107, 
pi. 1, figs. 1, 2. 

1895. Periclieeta carinetisis, Beddard, Monog. p. 404. 

1900. Amyntas cannensis, Beddard, P. Z. S. 1900, p. 625. 

1900. Pheretima carinensis, Michaelsen, Tier, x, p 260. 

Length 120-200 mm. ; diameter 6-7 mm. Segments 150. 
Colour brown dorsally, yellowish ventrally ; clitellum darker than 
the ventral, lighter than the dorsal surface. Prostomium com- 
bined pro- and epilobous, tongue with parallel sides. Dorsal 
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pores fi’oni 1 1/12 or 12/13. Setal rings mostly completely closed ; 
setse more closely set ventrally than dorsally ; number ca. 60/\iii. 
Oliteilum xiv-svi (=3); dorsal poms absent. Male pores a 
little behind the setal zone, ventro-iaterally situated, in line with 
the loth seta, having the form ot* papillse bordered by eye-like 
markings. Sperma thecal pores three pairs, in 6/7-8 /9, in line 
with the 10th setse. Copiilatory papiilse one pair, in xviii, of 
variable form, on the anterior part of the segments and internal 
to the male pores, approximately between setae c and g ; their 
lengtii is greater than their width, and they reach groove 17/18 at 
their anterior end. 

Septa 8/9 and 9/10 wanting. Gizzard of the form of a trun- 
cated cone, slightly swollen in the middle and with the hinder 
angle rounded off. Funnels in x and xi. Seminal vesicles two 
pairs, the anterior in xi, relatively small, tongue-shaped, slightly 
lobed, the posterior three times as long as wide, rectangular, 
occupying a variable number of segments, and touching llie 
prostates behiiid. Prostates lobed, occupying three segments ; 
duct long,, muscular. Glandular elevations internally corre- 
sponding to the papilla? on the external surface. Spennatliecal 
ampulUi oval; duct half as long as ampulla, bent in the form of 
a retort ; diverticulum narrow, tubular, bent, almost as long as 
main pouch, ai’ising from ectal end of duct. 

Bistrlbtiiion. Metelio, Cheba or Biapo Dist., Burma. 

10. Pheretima elongata (E, Ferr.), 

1909. Fherethna biserialis, Michaelsen, Mem Ind. Mus. i, p. 187. 

1010. FherHima elongata, Michaelsen, Abb. Ver. Hamburg, xix, 
p. 84. 

1920. Fheretima elongata, Stepherison, Mem. Ind. Mus. vii,p. 222. 

1921. Fkmtima elongata, Michaelsen, Mt. Mus. Hamburg, p. 68. 

1922. FJierethna elongata, Stephenson, Eec. Ind. Mus. xxiv, p. 43f3, 

1872. Ferielmla elongata, E. Perrier, N. Arch. Mus. Paris, viii, 
p. 124, pi. iv, fig. 70. 

1895. Fericlieeta aq/stis -f* Fericheeta hieerialis + Ferichceta elon- 
gata, Beddard, Monog. pp. 423, 430, 431. 

1900. Amyntas hiserialis, Beddard, P. Z. S. 1900, p. 658. 

1900. Fheretima hisei'inlis Flier etima elongata, Michaelsen, Tier. 
X, pp. 256, 265. 

Length 95-230 mm.; diameter 4-5 mm. Segments 221, 
Colour greyish yellow. Prostomium without dorsal process. First 
dorsal pore in 12/13. Setal rings closed doi*sally; ventral seta 
enlarged in anterior part of body, but diminishing regulaidy from 
the middle line, a larger than h, h than c, etc. ; intersetal 
intervals also diminish, ua larger than ah, ah than he, he than cd, 
thenceforward equal ; in middle of body the diminution of the 
setae cannot be followed beyond the first, a alone being enlarged, 
while aa is larger than ah, ah than he, the rest equal ; numbers 
Sl/v, 90/x, 79/xiii, 70/xix, 70/xxvi. Clitelium usually without setae, 
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xiv-xvi (=B). Male pores about one-quarter of circumfereDce 
apart. Spermathecal pores mostly two pairs, in 5/6-6/7, about 
^ of circumference apart, some or all often wanting. Copulatory 
papillae three to seven pairs, on xix and the following segments, 
one pair on the anterior part of each segment, each transversely 
oval, rather nearer the middle line than the male pores. 

Septa 5/6 and 6/7 much, and 7/8 very much thickened. No 
intestinal caeca. Last heart in xii. Testis sacs in x and xi, those 
of each segment completely fused, projecting round the gut so as 
to resemble seminal vesicles, enclosing alimentary canal, hearts, 
and dorsal vessel, as well as the seminal vesicles of xi. Seminal 
vesicles in xi, xii, and xiii. Prostates with fairly large glandular 
portion, much cut up into lobes ; duct U-shaped ; no copulatoiy 
].)Ouch. SpermatheeaB may be absent; ampulla spherical; duct 
fairly short, narrow ; diverticulum tubular, half to two-thirds as 
long as inain pouch. 

lieraarhs. The identification of P. elongata and hismalis rests 
on an examination of the original specimens of P. elongata 
(Michaelsen, 58). The species is widely peregrine. 

Bktrihiition. Bombay, Karachi, and Manmad, in the Bombay 
Presidency ; Calcutta and Namkana, Sundarbaus, in Bengal ; 
Hyderabad, Deccan ; Palia, Indore, and Ujjain, in Central India; 
Kandy and Panadbure, Ceylon ; Mockoli, Bhaganamola, and 
Manalioti, in Coorg, S. India ; Shimoga, in Mysore. Outside 
India from the Philippines, Malay Archipelago, Comoro Islands, 
Madagascar, Dutch G-niana, Yenezuela, W. Indies, Central 
America ; indeed, is world-wide in the tropics and sub-tropics. 


11. Pheretima feas {liosa), 

1888. Pmchmta feeoj Bosa, Ann. Mus. Genova, (2) vi, p. 161, 
pl.’iii, figs. 1-6. 

1895. Fericheeta feat^ Beddard, Mouog. p. 434. 

1900. Awgntasfees^ Beddard, P. Z. S. 1900, p. 643. 

1900. FheretimafecOj Michaelsen, Tier* x, p. 266. 

1916. Fheretima fece, Stephenson, Bee. Ind. Mus. xii, p. 335, 

Length 180-B60 mm. ; diameter 7-9 mm. Segments 90-160. 
Colour dorsaliy blackish, ventrally paler; clitellum brownish 
black. Prostomium epiiohous tongue not cut off behind. 
Pirst dorsal pore in 12/13. Setae in rings which are closed 
ventrally and closed or almost closed dorsaliy; setse equally 
distant throughout, present on clitellum ; number about 100 in 
spermathecal region. Clitellum xiv-xvi, and in addition small 
parts of xiii and xvh ( = moi'e than 3); no dorsal pores or setse 
present. Male pores in line with 15th setse; on round flat 
papillae 1| mm. in diameter, ventro-laterally situated and taking 
up the whole length of the segment. Spermathecal pores four 
pairs, in 5/6-8/9, in line with 11th or 12th setae. No other 
genital markings. 
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Septa 5 ( 1-7 S and ,10/11-11/12 miicli strengthened, 8/0 and 
9/10 wanting. G-izzard barrel- shaped, posterior border somewhat 
swollen, occupies viii, ix, and part of x; a glandular ring round 
alimentary canal in x. Intestinal cseca as narrow cones, without 
secondaiT diverticula. Testis sacs in x and xi, single in each 
segment,* but those of the two segments quite separate. Seminal 
vesicles two pairs, the anterior, in xi, small, the posterior, in xii, 
much longer and trilobate, extending back to the level of xv by 
bulging tiie septa backward. Prostates long, much cut up into 
lobes ; duct long, prolonged backwards as far as x xv as a U-shaped 
loop, with the limbs parallel and close together. Spermathecss 
four pairs, the hinder the larger: ampulla ovoid; duct rather 
short and narrow ; di\ erticulum enters ectal end of duct, is 
tubular, bent in a zigzag or coiled, and when extended is longer 
than the main pouch. 

Eemarhs. The gland '*' in segment x is a liange-like collar 
round the oesophagus, resting against the hinder end of the 
gizzard; microscopicall_y it is composed of small follicles, like 
those of the oesophageal blood-glands behind the pharynx in 
P. ^osthima^ etc. 

Eosa found the intestinal caeca originating in xxviii and 
extending forwards to xxv ; they arose in xxvi in my specimens. 

Bistrihiition, Kawkareik (Kokareet), iVinherst District, Lower 
Burma. 

12. Pheretima hawayana {liosay 

1898. Fet'iclmta eupu}ifera, Fedarb, P. Z. 8. 1898, p. 445, text- 

%• 1 - 

1900. Amyntas haicai/cmuSf Beddard, F.Z. S. 1900, p, 645. 

1900. Phm'etima barhadenm -f- Pherethna hawmjmia^ Michael sen, 

Tier, x, pp, 254, 271. 

1909. Pheretima hmvaymia f. f i/jnca -{- Pberetima hiiwaiiana subsp. 

harhade7im^ Michaelseii, 3Iem. Ind. Mas. i, p. 187. 

1910. Phereiima hnwapa7iai. tppiecf, Michaelseii, Abh. Ver. Ham- 

burg, xix, p- 83. 

1913. Pheretimu hmoaifuna ^ Stephenson, Spol. Zeyl. viii, p, 271, 

1914. Pherefimti hawapana^ Stephenson, Rec. Ind. Mvis. x, p. 343. 

Pheretima haicrnfami subsp. + subsp. harbmhnm^ 

Prashad, J. Bombay Soc. xxi’v, pp. 499, 501, pL i, tigs. 3, 

4 ; pi. ii, figs. 3 -5. * 

1916. Fhereiima hmvuyana f. typkdj Steplieu.sou, Rec. Ind. Mus. 

xii, p. 3-34. 

1917, Pheyetima Jmvayam, Stephenson, Quart. Jouni. Mic, Sci. 

Ixii, p. 267, pL xix, fig. 5. 

1917. Fheretima haimyumi, Stephenson, Rec, Ind. Hus. xiii, 

p. 386. 

1918. PheFetima haivayana^ Tliapar, Rec. Ind. Mus. xv, p. 71, 

pi. vi, fig. 1. , 

1919. Pheretima hmvayam -f Pherethna barlmdenm, Bahl, Quart. 

Journ. Mic. Sci. Ixiv, pp. 103, 104. 

1919. Pherethna hatcayana. Stephenson & Ham Ram, Tr. Roy. 

Soc. Edin. lii, p. 439, pi. figs. 1-6. 
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1919. Fheretima hawaymia^ Steplienson & Prasliacl, Tr. Roy. 

Soc. Edin. lii, p. 460, pi. %s. 1, 2. 

1920. Fiiaretima haioayana, Stephenson, Mem. Ind. Mus. vii, 

p. 222. 

1921. JPheretima hmvayana, Stephenson, Ilec, Ind. Mus. xxii, 

p. 760. 

1922. JPheretimii htnoayamt, Stephenson, llec. Ind. Mus. xxiv, 

p. 433. 

1891. Perwhcetahaicaycmay Rosa, Ann. Ilofmiis. Wien;vi,p. 396, 

pi. 3fiv, figs, 7, 9. 

1895. Periclimta barbadensis + P. pallida + P. licmaymia -|- P. 

asperyillum, Beddard, Moiiog. pp. 412, 415, 420, 430. 

1900. Amynias lunvayamiSj Beddard^ F. Z. S. 1900, p. 645. 

Length 50-125 mm. ; diameter 3-5 mm. Segments 78-95. 
Colour greyish brown with violet shimmer. Prostomium com- 
bined pro- and epilobous, or epilobous ^ with broad tongue. 
Dorsal pores from 10/11. Setm on raised rings; rings closed, or 
sometimes distinctly broken ; ventral setae of iii-x or fewer 
segments maybe enlarged; numbers 44/ix, 49/xi, 56;'xii, 54/xix, 
56/xxvii. Clitellum xiv-^ xvi or xvi (=2|-3) ; ventral setae may 
be present on xvi and xiv. Male pores on small slightly raised 
papillae in line with setm % f of circumference apart. Sperma- 
thecal pores three pairs, in 5/6, 6/7, and 7/8, in line with e; or 
two pairs in 5/6 and 6/7. Gopulatory papillae as pigmented 
raised or sometimes depressed spots, in irregular groups of two or 
three to the inner side of the male pores ; and often in transverse 
lines on the anterior parts of xviii anclxix and posterior parts of 
xvii and xviii. Small papillae may also occur ou the posterior part 
of vii, slightly median to the line of the spermathecal pores, and 
in varying positions on the hinder part of viii. 

Septa 5/6-7/8 thickened, 8/9-9/10 absent, 10/11-11/12 thick- 
ened. Gizzard bell-shaped. Intestine begins in xv ; caeca originate 
in xxvi or xxvii, without secondary lobulations or with lobulations 
along the ventral border ; typhiosole a small ridge. Testis sacs 
in X and xi. Seminal vesicles in xi and zii, irregularly lobulated. 
Prostates long, rectangular, extending over six or seven segments, 
xvii-xxii or xxiii, lohed according to the segments ; duct almost 
straight, forming a single loop, or bent in the shape of an S* 
ovisac may he present in xiv. Sperraatheca? with circular or oval 
ampulla; duct narrow, three-quarters as long as ampulla; diverti- 
culum narrow, tubular, somew'hat coiled, equal or nearly equal in 
length to main poucH, wdth small terminal pear-shaped dilatation, 
discharges into ectal end of duct. Small glandular masses on 
inner side of body- wall corresponding to papillse externally, 

BemarJcs, Beddard (37 a) united P. barbadensis and liawayma ; 
subsequently Michaelsen placed barbadensis as a subspecies of 
liaivayana (54), remarking that he had not met with any speci- 
mens which aroused any doubt as to where they should be 
placed— in the typical form or in the subspecies. Later 1 found 
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specimens witlx iiiterniediate characters, or u ith some characters 
ot the one form and some of the other, and therefore united the 
two (69, 71, 75). Prashad differs in opinion (82), and keeps the 
subspecies distinct. 

Michaelsen finds the distinctions between the two to be 
the more robust habit of the type-form, the stronger set^e 
in the anterior part of the body, and the fact that in the type- 
form the papillae near the male pores are always united at each 
side, occupying an oral oblong area medial from the male pores 
and mostly somewhat oblique,” while in the subspecies ‘‘the 
papillae near the male pores are scattered, partly very near 
the male pores, partly near the median ventral Hue.” Prashad 
tliinks that harhadensis is to be distinguished by the unbroken 
rings of setae, the clitellum extending over the whole of three 
segments, without setae usually and constricted, the prostatic 
duct straight, not with an S<‘urve ; what he says regarding the 
papillfe is partly contradicted by his own description of subsp. 
harbadensw. and the difference in the spermathecal ampullae of 
the two forms seems from his figures to be one of degree of 
distension rather than one of sliape. 

The species being one of the commonest worms in India has 
h-'en used for a number of morphological investigations ; Stephen- 
son and Ham Earn have investigated the prostate (92), Stephenson 
and Prashad the oesophagus (91), Bahl the nephridial system (90), 
Thapar the lyntph-glands (88), and Stephenson the pharyngeal 
gland-cells (8*7). 

Distribution. Lahore; Nepal Valley; Kurseong in Darjiling 
District; Manipur, Assam ; Debra Dun, Bindraban near Muttra, 
Bamnee in Garhwal ; Eanganiati in Bengal ; Udaipur in Ea.j- 
putaua; Bombay; Pattipola in Ce 3 don ; doubtless it occurs 
practically throughout the whole of India. Outside India it is 
also widely spread, <?.(/,, Borneo, China, Mauritius, Hawaii, 
Bermuda, Barbados, 8. America, Teneidfie, and other places. 

13. Pheretima heterochaeta 

1886. Fericliceta mirahilh, Bourne, P.Z. S. 1886, p. 668. 

• 1895. FerichcBta indica (part.), Beddard, Monog. p. 427. 

1897. Feriehceta indica var. ceyhnica^ P. i, vax*. ceylmwnsk^ 
Michaelsen, Mt, Mu?. Hamburg, xiv, pp. 240, 163. 

1900. Amynta^ keteroahcetus, Beddard, P. Z. S.*1900, p. 622. 

1900. Flieretima indica (part.) P. indica vaii\ ceylanica^ Michael- 
sen, Tier.'x, pp. 275, 276. 

1909, Fheretima Jieterocliceta. Michaelsen, Menx. Ind. Mus. i, p. 189. 

1910. Fheretima heUr'ochmta^ Michaelsen, Abb. Ver. Hamburg, 

xix, p. 83. 

1914. Fheretima heterochceta. Stephenson, Rec. Ind. Mus. viii, 
p, 399. 

1914. Fheretima heterocheeta, Stephenson, Rec. Ind. Mus, x, p. 343. 

1915. Fheretma heteroehaia^ Stephenson, Mem. Ind. Mus. vi, p. 99. 

1916. Fheretima heterochaka.^ Prashad, J. Bombay Soc. xxiv, 

p. 503, pi, i, figs. 1, 14 ; pi, ii, fig. 7. 
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1916. Pheretima heterochfet^^t, Stephenson, Bee. Iiid. Mns. xii. 

p. 334. 

1917. Pherethna hetet’oeh^ta^ Stephenson, Quart. Journ. Mic. Sci. 

Ixii, p. 265, pi. xix, tigs. 1, 3, 4. 

1917. Pheretima heferoch(dta^ Stephenson, Bee. Ind. Mas. xiii, 

p. 385. 

1918. Pheretima heteroch<jeta, Thapar, Bee. Ind. Miis. xx, p. 71, 

pi. vi, tig. 2, 

1919. Pliei'etima lieterochaeta^ Bahl, Quart. Journ. Mic. Sci. Ixiv, 

p. 104. 

1920. Pheretima heterodmta. Stephenson, Mem. Ind. Miis. vii, 

p. 222. 

1921. Pheretima heterochceta, Stephenson, Bee. Ind. Mus. xxii, 

p. 760. 

1922. Pheretima Jieteroelueia, Stephenson, Bee. Ind. Miia. xxiv, 

p. 433. 

Length 60-160 mm. ; diameter 3-5 mm. Segments 91-110. 
Colour yellowish grey, brown dorsaliy in middle of body ; setal 
zone whitish, and in anterior and posterior regions of the body 
raised as a ridge. Prostomium epilobous |. Dorsal pores from 
10/11. Dorsal and ventral breaks in the setal rings small, less 
than 2 ah and 2yz ; setae decrease in size from a outwards, dorsal 
setae smaller and closer set than the ventral, especially in the 
anterior part o£ the body, where the ventral setse, are much 
enlarged; setal intervals also decreasing outwards from the 
middle line ; setae of x smaller than of other segments ; numbers 
up to 40 in front of clitellum, 40-54 behind. Clitellum ring- 
shaped, xiv-xvi (=3), setae absent, dorsal pores present. Male 
pores on elevated papillae, about f of circumference apart, 12 setae 
intervening. Spermathecal pores four pairs, in 5/6-8/9, eye-like, 
about of circumference apart. Small papillae, sometimes alto- 
gether wanting, paired, anteriorly on vii and viii, less often on vi 
and ix, somewhat medial from the spermathecal pores. 

Septa 5/6- 7/8.mueh strengthened, 8/9 and 9/10 wanting, 10/11 
and 11/12 also thickened. Gizzard large, somewhat conical, 
narrower in front. Intestinal caeca simple. Fnnnels in x and 

xi, in testis sacs, the sacs of x communicating with each other, 
those of xi entirely fused. Seminal vesicles two pairs, in xi and 

xii, irregularly lobed. Ovisacs may be present in xiv. Prostates 
often more or less vestigial, may be altogether absent ; when pre- 
sent, much divided : duct large, muscular, in a horseshoe curve, 
convex towards the front and inner side ; no copiilatory pouch. 
Spermathecal ampulla of an inverted pear shape ; duet almost 
equal in length to ampulla, narrow, muscular; diverticulum long, 
tubular, dilated at its ental end to a knob-like seminal chamber, 
often also with lateral seminal chambers, 

Eemarhs. Micbaelsea described a var. ceylonioa (33), which 
also figures in the Tierreich, but not in his Indian lists (54, 58). 
The distinguishing character was the presence of a pair of papillae 
close to and on the inner side of the male pores. 
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Bahl bas studied the nephridjal systen), wliich resembles that 
of P. j^osthimia (90), Steplieiisou the pharyngeal gland-cells (87), 
and Tbapar the lymphatic glands on the intestine (89). 

Disiributmi, Throughout India ; Peshawar and Peshawar Disi,; 
Lahore; Simla and jS'aini Tal in the "W. Himalayas; Kurseong 
and other places in Darjiling Dist., Gangtok in Sikkim, and the 
Abor country in the E. Himalayas ; Manipur, Sadiya, and Cherrn- 
punji, in Assam ; Eangamnti and Siliguri in Bengal ; jNT. Shan 
Hills in Burma; Palni and Niigiri Hills in S. India; Ceylon. 
Outside India the list includes japan, Hawaiian Archipelago, 
Madagascar, the Azores, Sunda Islands, IsTew Caledonia, Comoro 
Islands, Cape Yerde Islands, North, Central, and South America — 
indeed, as Beddard says, everywhere, including Europe.'’ 

14. Pheretima lioulleti (iJ. Perr.\ 

1872. PerioJmta Itoullefi^ E. Perrier, N. Arch. Mus. Paris, viii, 
p. 99, pi. ii, figs. 31-44, pi. iii. 

1889. PericficBta houlleti, Bourne, J. Asiatic Soc. Bengal, Iviii, 

p. Ill, pi. iii, tigs. 4, o. 

1890. Perichcatu miniHimdatu^ Bosa, Ami. Mus. Genova, (2) x, 

p. 115, pi. i, figs. 9, 10. 

1895. PencJiceta hmllefi, Beddard, Moiiog. p. 424. 

1898. Perichf£ta hoiiUetif Michaelsen, Znol. Jahrh. Syst. xii, 
p. 144. 

1898. PerichcBta crescenticn, Fedarb, P. Z. S. 1898, p. 447, text-fig. 2. 

1900. Amyntas houlleti (part.), Beddard, P. Z. S. 1900, p. 613. 

1^0. Phereiima lioulleti P. crescentica^ Michaelsen, Tier, x, 
pp. 273, 262. 

1903. Pheretima houlleti, Michaelsen, Sb. Bohm. Ges. Prag xl, 

p. 12. 

3909. Phereti7tta houlleti, Michaelsen, Mem. Ind, Mus. i, p. 187. 

191 U. Pheretima houlleti, Michaelsen, Abh. Yer. Hamburg, xix, 
p. 83. 

1916, Pheretima houlleti, Stephenson, Bee. lud. Mus. xii, p. 334. 

1917. Pheretima houlleti,^ Stephenson, Bee. Ind. Mus. xiii, p. 385, 

1921. Phei'etima houlleti, Michaelsen, Mt. Mus. Hamburg, xxxiii, 

p. 68. 

1922. Pheretima houlleti, Stephenson. Bee. Ind. Mus. xxiv, p. 434 • 

Length 75-200 mm,; diameter 4-6 mm. Segments 98-108. 
Colour variable, purplish-brown on dorsum, with still darker 
median stripe; pale on ventral surface; clitellum pale. Pro- 
stomium epilobous | or more. First dorsal pore from 9/10 to 
12/13. Setal rings with small dorsal and ventral breaks ; ah 
commonly the largest interval (except but no regular decrease 
outwards ; setae usually enlarged ; ventral setae of iv-ix enlarged, 
and set widely, so that the ventral break disappears here ; numbers 
between 30 and 50 in front of clitellum, 50 or rather more behind 
(39/v, 42/viii, 52/xii, 56/xxiv). Olitelium xiv-xvi (=3), or 
|xiv-ixvi ( = 23 ); dorsal pores present; a few setae present, and 
these modified — tip trifid and the general form rather stumpy, 
or tip bifid with a web between the points and the ental eiid 
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truncated. Male pores on papillae, about one-third of circum- 
ference apart, in line with /i. Spermathecal pores three pairs, in 
6/7~8/9, far out laterally, it may be almost in the. lateral line of 
the body. 'No genital papillae. 

Septa 5j6-7IS thickened, 8/9 and 9/10 wanting, 10/11-13/14 
thickened. Caeca originating in xxvii, with constrictions. Testis 
sacs in x and xi, those in xi united ventral ly, those in x ap- 
parently separate. Seminal vesicles in xi and xii, of considerable 
size, much cut up into lobes. Prostates large, occupying xvii-xx, 
much cut up into lobes; duct thinner entallj, in the form of 
a loop, the ends of which are approximated; a considerable 
copulatory sac, which appears as a porophore when everted. 
Spermathecal ampulla irregularly shaped, or pear-shaped or heart- 
shaped; duct straight, as long as ampulla, thick, narrowing a 
little towards octal end; diverticulum arising from near ectal end 
of duct, long, tubular, its ental portion much convoluted, the 
loops closely adpressed into a flattened semi-transparent mass, 
length of diverticulum in its natural condition about two-thirds 
that of main pouch ; one or more stalked glands enter extreme 
ectal end of duct, each of a length less than that of duct, consisting 
of a narrow stalk surmounted by a nodular ovoid glandular part. 

Eemarhs. Perrier described grape-like glands in vii, the duct 
going forwards to open into the oesophagus at the level of 6/7 ; 
these seem to be blood-glands, such as are found in some other 
species of Pheretima ; but what the ‘^pear-shaped glands’^ in vi are, 
which open backwards at the same level, I do not know, — perhaps 
part of the “ pharyngeal glands.” 

Pedarb described PericJiceta crescentica as a new species (36); 
it was distinguisbed from P^houlleti by the clitellar setm not being 
in any way modified, while in P, hoidleti the modification is very 
characteristic. Her specimens, however, may not have been fully 
sexual — the seminal vesicles were small, and the whole of the setae 
were still present on the clitellum. Beddard (37 «) and Michaelsen 
in the Tierreich accept P, crescentica as distinct from hoiillet% but 
the species has disappeared from Michaelsen's later lists (54, 58). 

P, Tiovlhti is closely related to P. trivandrana and P, travan^ 
corensis ; see the remarks under these two species. 

JDistrihuiion, Bawal Pindi ; Debra Dun, Bhim Tal, Allahabad, 
in the United Provinces ; Calcutta and Kaniganj, in Bengal ; 
CHerrapunji in Assam; Pegu District in Burma; Bombay; 
Mangalore, Trivandrum, Trichur, Ohevagun near Calicut, Merkara 
(Coorg), Shimoga (Mysore), in S. India ; Ceylon. It is also widely 
distributed outside India, in the Philippines, China, Cochin China, 
Piji, Sunda Islands, Java, Comoro Islands, Madagascar, Bahamas. 

15. Pheretima lignicola SUfh. 

1914, Pheretima Ugnicola^ Stephenson, Kec. Ind. Mus. viii, p. 399, 

pi, xxvii, fig. 17. 

1915. Pheretima lignicolaf Stephenson, Mem. Ind. Mus. vi, p. 99. 

X 
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1916. 'Pheretima lignicola, Stephenson, Eec. Ind. Mus. sii, p. 835. 

1920. Pheretima lignicola, Stephenson, Mem. Ind. Mus. vii, p. 223. 

Length 105-165 mm. ; diameter 4-6| mm. Segments 90-130. 
Colour olive-green or bluish purple, ventraJly pinkish. Presto- 
mium epilobous, almost tanylobous. Dorsal pores from 12/13, 
the first slit-like. Setae implanted on circular ridges, the rings 
unbroken ventraliy, a very slight break dorsally ; in front of the 
clitellum the setae are larger than behind, especially those of ii-ix ; 
numbers 22/vi, 44/ix, 47/xii, 65/xxiii, Clitellum xiv-xvi (=3) ; 
dorsal pores absent, a few setae ventraliy on xiv. Male pores in 
the setal zone, in large depressions, circular, surrounded by a 
prominent lip, except on their inner margins ; the whole, including 
lips, extends neaidy over the interval between the setal zone of 
xvii and that of xix; the pores two-sevenths of circumference 
apart, 12 setae intervening. Spermathecal pores four pairs, in- 
conspicuous, in 5/6-8/9, two-sevenths of circumference apart, 
approximately in line with /. 

Septum 5/6 thickened, *6/7 and 7/8 much thickened, 8/9 and 
9/10 absent. Gizzard cask-shaped, in viii. A collar-like structure 
round the oesophagus behind the gizzard, consisting of blood- 
glands, in X. Intestine begins in xiv-xvi ; caeca originating in 
xxvi or xxvii, narrow, simple or crenulated on the dorsal margin. 
Testes and funnels in x and xi, in sacs, the sacs of x small and 
probably communicating with each other, those in xi larger and 



Pig, 121.— Pheretima Ugrmola Steph, ; spermatbeca. 

separate. Seminal vesicles in xi and xii, those of xi witliin the 
testis sacs. Prostates of large size occupying xvi-xx, much cut up 
into lobes ; duet with many windings, becomes thicker and more 
muscular as it proceeds; stout, smooth, and shining at its termi- 
nation. Spermathecal ampulla ovoid or heart-shaped ; duct of 
equal length or shorter, stout, muscular, and shining, sometimes 
fusiform in shape; diverticulum long, narrow, and twisted, its 
ental portion thin-walled, with numerous small irregularities, its 
ectal part shining and muscular (texfc-%. 121). 

Dktrihution. Bibrugarh, Assam ; Low^er Burma ; Bombay. 
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16. Pheretima osmastoni Mick. 

1907. Fheretima osmastoni, MicbaelseU; Mt. Mus. Hamburg^ 'x.xiv, 
p. 163, text-fig. 11. 

1909. P/beretima osmistonif Miehaelsen, Mem. Ind. Mus. i, p. 191, 
pi, xiii, fig. 26, text-fig. 18. 

Length 250-320 mm. ; maximum diameter 10-11 mm. Segments 
126-148. Colour .dorsally violet-grey, iridescent ; ventrally 
yellowish-grey. Prostomium epilobous ca, tongue open 
behind. jDorsai pores from 12/13 (?). Setse somewhat enlarged 
in front of the clitelluin and in the binder half of the body, 
especially dorsally ; dorsal setae in general somewhat larger and 
further apart than the ventral ; rings with a regular dorsal break, 
22 = 1| or 1| yz ; ventral break small and irregular ; numbers 
28/v% 50/ix, 58/xiii, 72/xix, 70/xxvi. Ciitellum ring-shaped, 
xiv-xvi ( = 3). Male pores about a quarter of circumference 
apart, with about 18 setae intervening, on transversely oval papillae 
in the setal zone, the surface of the papillae bearing the small 
porophores. Female pores apparently paired, but near together. 
Sperinatheeal pores three pairs, in 6/7-8/9, about two-sevenths 
of circumference apart. Copulatory organs as broad, median, 
transversely oval or rectangular cushions with rounded angles, 
with numerous closely set fine pores upon them, the openings o£ 
small glands ; the cushions take up the hinder | or | of their 
segments, and are about a quarter of the circumference in 
breadth ; their distribution is variable, most often one, on x or 
rarely on viii, sometimes two, on xii and xiii. 



Fig. 122 . — Pherdima oSDiastmi Mich. ; spermatbeca *, X 4. 

Septum 6/7 fairly strong, 7/8 very strong, 8/9 and 9/10 wanting, 
10/11-12/13 very strong, 13/14 hardly strengthened. Gizzard 
thickly pear-shaped. Oasca fairly long, simple and slenderly cone- 
shaped, extending upwards not forwards. Typhlosole simple. 
Lymph glands present. Testis sacs two pairs, in x and xi ; those 
of each segment communicating with each other, those of the 
same side separated. Seminal vesicles two pairs, in xi and xii, 
large, somewhat incised and granular. Prostates loosely and 
irregularly lobed, extending through ca. xviii-xxii; duct long, in 
a somewhat irregular loop the eetal limb of which is thick and 
muscular, the entai much thinner ; no copulatory pouch. A bifid 
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accessory gland opens by a simple terminal canal medial to each 
male pore ; internally this canal bifurcates, the two halves of each 
gland being situated one in front of and one behind the prostate ; 
each portion is grape-like, consisting of numerous fairl}^ small 
groups of large gland-cells and their long narrow ducts, which 
open into a central canal, the main duct of the half gland ; lastly 
the two main ducts unite. An enlarged seta, which must be 
regarded as a penial seta, between the opening of the male duct 
and that of the accessory gland. Spermathecal ampulla pear- 
shaped, duct not distinctly set ofi^, narrow, shoi'ter than ampulla ; 
diverticulum long, tubular, narrow, irregularly undulating, with 
small pear-shaped seminal chamber at the eutal end, the whole 
more than twice as long as main pouch, opens into ectal end of 
duct (test-Gg. 122), 

HemarJcs, The tips of the penial seise were broken in all speci- 
mens. Penial setm are not known elsewhere in the genus. 

Accessory giands are found in P. cmdamcmensis also, but their 
structure is rather different. 

Bisfnbution, Port Biair, S. Andaman. 


17. Pheretima pegnana {Bom). 

1890, PerichMa ingmnaj Rosa, Ann. Mus. Genova, (2) x, p. 113, 
pi. i, Ggs. 0-8. 

]89o, PeriehcBta peguanaf Beddard, Moiiog. p. 403. 

1900. Amyntas jieguanus^ Beddard, P. Z. S. 1900, p. 628. 

1900. Phueiima pegumta^ Michaelsen, Tier, x, p. 292. 

1922. Pheretima pegnmm, Michaelsen, Capita zool. i, 3, p. 44. 

Length 170 mm. ; diameter 6 mm. Segments ca. 120. Colour 
grey-brown. Prostomium proepilobous. Dorsal pores from 12/13. 
Setal rings closed or almost so ; setae larger and set more widely 
ventrally than dorsally \ numbers ca. 56 in spermathecal region, 
66/xii. Clitellum xiv-xvi ( = 3). Male pores as small fissures 
with^ anterior and posterior lips, f of circumference apart, 
in line with 10th seta. Spermathecal pores, three pairs, in 
6/7-8/9, a quarter of circumference apart, in line with 12th seta. 
Copuiatory papillae two pairs, in 17/18 and 18/19, circular, imme- 
diately internal to the line of the male pores, occupying the space 
between the setal rings of xvii and xix. 

Septa 8/9 and 9/10 absent (or 8/9 may be vestigial) ; 11/12 is 
the only one which is a little thickened. Gizzard in vxii. (Eso- 
phagus swollen in each segment from x to xiii, and marked by 
vascular striations. Intestine begins in xv, cseca simple, small, 
originating in xxvi. Two pairs testis sacs, those of each side fused 
together but not communicating with each other, and not with 
those of the other side. Seminal vesicles two pairs, in xi and xii, 
slightly lobed. Prostates occupying about three segments, much 
cut up into lobes; duct short, narrow*, looped, discharges through 



PHBllETIMA. 


309 


a muscular bulb, with copulatory sacs iti front of aiul behind it. 
Spermathecal ampulla sac-like, duct short; diverticulum long, 
narrow and tubular, much coiled and enclosed in an oval sac. 
Accessory glands corresponding to the external papillaj, large, 
globular, of pearly appearance, consisting of a firm outer membrane . 
enclosing a cavity. 

ItemavTcs. Rosa, having described the species from Rangoon, 
afterwards had other specimens from Siam ( 136 ), which enabled 
him to make a few corrections in his former account. Beddard 
appears also to have had specimens (? he may have examined the 
Siam specimens which Rosa had, since they belonged to the 
British Museum), since (37 a) be says : — “ I do not agree with 
Rosa as to the absence of the septum 8/9. I found it to be dis- 
tinctly present in individuals examined by myself.’’ Michaelsen 
has recently ( 131 ) examined specimens from Lombok and Java ; 
he sectioned the region of the testis sacs; as regards the sac 
enclosing the coils of the spermathecal diverticulum, it was not 
very distinct, and the appearance was as if the coils of the diverti- 
culum were united by a jelly-like mass, which in turn was sur- 
rounded by a fine membrane. 

The spermathecal diverticulum recalls that of P. hirmanicayfmd. 
the accessory glands those oi .Ih*aivicla japoniea. 

Distribution, Rangoon. Outside India from Siam, Lombok, and 
Java. 

18. Pheretima posthuma {L. Vaill.). 

1883. Megasoolex affinis, Beddard, Ann. Mag. N. H. (5) xii, p. 214. 

1896. Derkhmta ‘posthuma^ Beddard, Monog. p. 424. 

3900. Amy ntas posthumus, Beddard, P. Z.S. 1900, p, 641. 

1900. Pheretima posthuma, Michaelsen, Tier, x, p. 296. 

1902. Pheretima posthuma, Beddard & Fedarb, P. Z. S. 1902, ii, 
p. 164, text-figs. 36-39. 

1909. Pheretima posthuma, Michaelsen, Mem. lud. Mils, i, p. 189. 

1911. Pheretima posthuma, Lloyd, Introd. to Biol, for Students in 
India., p. 68, pi, v. 

1911. Pheretima posthuma, Lloyd & Powell, J. Bombay Soc. xxi, 

p. 289, text-figSi 1-3, p. 291. 

1912. Pheretima p>osthiima, Stephenson, Rec. Ind, Mus. vii, p. 278. 

1913. Pheretima po$thu7na,Bieip)immTi, Tr. Roy. Soc. Edin. xlix, 

p. 764. 

3914. Pheretima posthuma, Stephenson, Rec. Ind, Mus. s, p. 342. 

1916. Pheretima posthuma, Stephenson, Mem. Ind. Mus. vi, 
pp. 37, 99. 

1916. Pheretima posthuma, Prasbad, J. Bombay Soc. xsiv, p, 602, 
pi. i, figs. 2-7 ; pi. ii, fig. 6. 

1916. Pheretima posthuma, Prasbad, ‘The Anatomy of an Indian 
Earthworm, Pheretuna posthuma,^ Lahore, p. 1. 

1916, Pheretima posthuma, Stephenson, Rec. Ind. Mas. xii, p. 334, 

1917. Pheretima posthuma, Stephenson, Quart. Journ, Mic. Sci, 

Ixii, p, 261, pi. xix, fig. 2. 

1917. Pheretima posthuma, Stephenson, Rec. Ind. Mus. xiii, p. 385. 
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1918. Pheretima posthinna, Thapar, Rec. Ind. jMlis. xv, pp. 71, 74, 
pi. vi, figs. 3, 4. 

1910. Pheretima postlmma, Balii, Quart. Journ. Mic. Sci. Ixiv, 
p. 73, pis. Ti-viii, text-figs. 1-3. 

1920. Pheretima posthumaf Stephensou, Mem. Iiid. Miis. Tii, p. 222. 

1921. Pheretima posthumuj Balil, Quart. Journ. Mic. Sci. Ixv, 

p. 349, text-figs. 1-11. 

1922. Pheretima posthumuy Steplienson, Rec. Ind. Mus. xxiy, 

p. 434. 


Length 115-130 mm. ; diameter ca. 5 mm. Segments ca. 140. 
Colour a rich brown. Prostomium tanylobous. Dorsal pores 
from 12/13. Setae in unbroken rings ; all setae of approximately 
the same size; numbers 144/vi, 108/x, Oo/xx, 92/xxxi. Clitellum 
xiv-xvi ( = 3); sometimes no setae, at other times indistinct rows 
of setsB present. Male pores in setal zone, about a quarter of 
circumference apart, on prominent papillae; 19 or 20 setae 
intervene. Spermathecal pores four pairs, in o/6-S/9, about one- 
third of circumference apart. Copulatory papillae two pairs, on 
xvii and xix, very sligbtly internal to the line of the male pores ; 
occasionally papillfe on some of the following segments. 

Septa 5/6-7/8 much thickened, eitlier 8/9 or 9/10 absent as a 
rule, 12;13 also thickened. Caeca originate in xxvi, conical, 
without secondary projections. Typhlosole a slight ridge only. 
Lymph glands present behind xxvi. Testis sacs median, in x and 
xi. Seminal vesicles three pairs, in x, xi, and xii. Prostates of 
moderate size, occupying xvi-xxi, irregularly lobulated ; duct 
thick, looped ; no copulatory pouch. Spermathecal ampulla 
ovoid; duct not sharply set off, rather . longer than ampulla; 
diveriicuiiim of variable length, as long as or only half as long as 
ampulla, fairly thick. Small accessory glands correspond to the 
papillsB on xvii and xix. 


Eemarlcs, The worm is well known in India, since it is com- 
monly used, in IST. India at least, as the type for elementary study 
iii the colleges ; descriptions have been published by Lloyd and 
Prashad (62, 82 a), 

A considerable amount of morphological work has been done 
on this species. Stephenson has described parts of the vascular 
system in detail (72), and Bahl has given a complete description 
of the whole system in Pheretima (97), one of the species investi- 
gated being the present one, Bahl has described the remarkable 
nephridial system, and has shown that tim septal ‘uephridia empty 
themselves by segmentally arranged canals into a pair of supra- 
intestinal excretory ducts, which in turn discharge by segmentally 
arranged openings into the iutestiue (90). Thapar has studied 
the lymphatic glands on the intestine, and the “coelomic organ’’ 
of Beddard and Pedarb, which is sliown not to be a constant 
structure (89). 

Lloyd insists, against Powell, on the separateness of the two 
vasa deferentia of a side as they pass backwards (63, 64). Ac- 
cording to Beddard the intestinal caeca are sometimes absent (37 a). 
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An accessory prostate may be present in xvii, with well-developed 
duct (Stephenson, 86). 

Blstrihution. The worm is universally found in ISTorth India, 
throughout the Punjab, United Provinces, and Bengal (including 
Bihar), and localities need not be specified. It has also been found 
in Bombay and Baroda; Ajmer and Udaipur, in Eajputana; 
G-walior in Central India; the N, Shan States, in Burma; but it 
has not so far been recorded from Southern India. It is also 
common outside India in the Pheretima area — the Philippines, 
Malay Archipelago, Malay Peninsula, Cochin China, as well as in 
the Bahamas. 

19. Pheretima suctoria Mich* 

1907. Pheretima suctoria^ Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 16o, text-lig. 12. 

1909. Pheretima motoria^ Michaelsen, Mem. Ind. Mus. i, p. 196, 
pi. xiii, fig. 28, text-fig. 19. 

1922. PJieretima suctoria, Stephenson, Bee. Ind. Mus. xxiv, p. 434, 
text-fig. 1. 

Length 75-135 mm. ; diameter 4-7 mm. Segments 103-123. 
Colour dorsally and anteriorly chestnut, yellowish brown else- 
where. Prostomium epilobous ca. tongue short and broad, 
closed behind. Dorsal pores from 12/13. Setse all nearly of’ 
equal size; rings unbroken, intersetal intervals about the same 
everywhere, except that on the anterior segments they are 
rather greater dorsally than ventrally; numbers vary greatly, 
25-38/v, 35-58/x, 60-70/xiii, 75/xix, 80/xxvi. Olitellum ring- 
shaped, xiv-xvi (=3); setae absent. Male pores on small 
papillae in setal zone, about one-third of circumference apart. 
Pemale pores paired, close together. Spermathecal pores four 
pairs, 5/6-8/9, ventro-lateral, about a quarter of circumference 
apart. Copulatory organs as a pair of large circular or trans- 
versely oval areas on xviii, transgressing the limits of the segment 
both in front and behind (according to fig.), with smooth surface, 
either 'depressed or elevated, of a dark ground colour with numerous 
lighter spots ; these areas are placed between the papillae of the 
male pores, which cause a. slight indentation of the outer border 
of the areas ; the setal zone causes a similar indentation of the 
inner border ; 4 to 8 setae intervene between the discs. 

Septa 8/9 and 9/10 wanting, 4/5-7/8 and 10/11 slightly 
thickened, 11/12-13/14 fairly strongly thickened. Grizzard 
large. Intestinal caeca simple, slender, originating in xxvi; no 
typhlosole. Lymph glands present. Testis sacs two pairs, in x 
and xi ; those of a side, and those of a segment, communicating, 
the whole appearing as a ring with four regulaxly arranged 
globular swellings. Seminal vesicles large, compact, two pairs, 
in xi and xii. Prostates occupying xvii-xix, much cut up into 
lobes ; duct fairly long and equally tluck throughout, irregularly 
bent ; no copulatory pouches. Cushions internally correspond 
to the discs externally. Ovisacs present in xiv. Spermathecal 
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ampulla bxdbsbaped, uarrowed entally ; duct sharply set off, hair 
as long and eiilaliy one-third as thick as ampulla, narrower 
eetally; diverticulum irregularly bent or coiled, very long and 



Pig. 123. — Pheretima suctoria Mich. ; spermatheca ; X 8. 

very thin, tubular, the ental end slightly dilated; if uncoiled 
would be two or three times as long ns the main pouch ; enters 
ectal end ol duct (text-fig. 123). 

BemarJcs, The above is taken from the original description by 
Michaelsen. My own specimens from Bombay showed a number 
of differences. The length was 205 mm., the colour dark brown ; 
prostomium epilobous 4-, the tongue not cut off, and the grooves 
at its sides hardly differed from the numerous other longitudinal 
grooves round the mouth ; the setse of ii-vi were enlarged. The 
male pores were closer together, scarcely | of circumference apart, 
and at the centre of the discs ; the female pore appeared to be 
single. Septa 5 /6-7/S were very stout. The testis sacs enclosed 
the hearts, and in xi covered in the seminal, vesicles also. The 
prostatic ducts became stouter towards the ectal end. There 
were no ovisacs. The spermathecal ampullae were ovoid, and the 
duct narrower entally. 

JDisiribiitim, The Andamans ; Bombay. 


20. Pheretima taprobanae {Bedd,), , 

1892. Pench<Bta iaprobancs, Beddard, P. Z. S. 1892, p. 163. 

1895, Ferichceta taprohance, Beddard, Monog. p. 411. 

1897. FerichiBta paulL Michaelsen, Mt. Mus. Hamhurff, xxiv, 
p.243,pLfig.26. ’ 

1899. Ferichistu taprobantB?. Michaelsen, Zool. Jahrh. Svst. xii, 

p.l40. » J » 

1900. Ampntas tup'ohancBf Beddard, P. Z. S. 1900, p. 648. 

1900. FkeretiTm taprohdrus^F. taprohanc^ var. paulL Michaelsen, 

Tier. X, pp. 308, 309. 

1903. Fheretima taprobanm, Michaelsen, Sb, Bohni. Ges. Prag, 
xl, p. 12. 

Length 80-145 mm, ; diameter 5-7 mm. Segments 95-122, tri- 
annular in eonse<3uence of elevation of setal ridges. Colour 
(preserved) pale brownish grey, clitellum a darker brown. 
Prostomium epilobous ^ ; a middorsal longitudinal furrow over 
prostomium and i. First dorsal pore in 11/12 or 12 / 13 . Setal 
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rings indistinctly broken dorsally, closed ventrally; zz=:llj to 
2yz; numbers 70/v, 77/x, 70/xix, 54/xxvi. Ciitellum xiv-svi 
(==3) ; setae present. Male pores on small, slightly raised papillae, 
^ of circumference apart. Spermathecal pores one pair, in 7/8, 
almost half the circumference apart. Copulatory papillae circular, 
sunk in the middle, paired, on the anterior half of their segments, 
vii-x and xviii~xx, often also on vi, xi, and xxi, the posterior 
in two lines which convei’ge posteriorly, those on xviii rather 
internal to the line of the male pores, on xix in the line of the 
pores, on the following segments successively a little nearer to the 
middle line; the anterior papillae in regular longitudinal lines, 
about 5 intersetai intervals nearer the middle line than the 
spermathecal apertures. 

Septa 8/9 and 9/10 wanting ; 6/7~7/8 and 10/11-13/14 
thickened. Gizzard almost globular. Intestine begins xv; no 
intestinal caeca. Two pairs .seminal vesicles, in xi and xii. 
Prostates wuth small glandular portion confined to xviii, and 
U-shaped duct, the ental part of which is rather thinner; no 
copulatory pouch. Spermathecal ampulla ovoid ; duct fairly long, 
as long as ampulla, and thick ; divei'ticulum tubular, as long as 
main pouch and half as thick as ampulla, joining ectal end of 
duct, its ental half swollen to form a seminal chamber, its ectal 
half acting as duct. 

Memarlcs. Beddard at first overlooked the papillae, which led 
Michaelsen to describe bis own specimens as a separate species. 

Distribution. Ceylon. Outside India from Madagascar and 
Brazil. 

21. Pheretima travancorensis {Fedarb). 

1898. PerickiBta frai^ancorensiSj .Fedarb, J. Bombay Soc. xi, 
p. 435, pi. ii, figs. 2, 6. 

1900. Amyntas travancorensis (part.), Beddard, P. Z. S. 1900, 
p. 614. 

1900. Pheretbna t^'avancormsisj Michaelsen, Tier, x, p. 310. 

Length 70 mm.; diameter 4 mm. Segments 94, Colour 
dorsally and anteriorly purple ; behind ciitellum only the mid- 
dorsal line is purple. First dorsal pore in 16/17. Ciitellum 
xiv-xvi (=3). Male pores raised, but not on sharply defined 
papillge ; 10 setae intervene. Spermathecal pores three pairs, in 
6/7-8/9. 

Septum 8/9 wanting. Intestine begins in xv ; intestinal caeca 
simple. Last heart in xiii. Seminal vesicles three pairs, small, 
in xi, xii, and xiii. Prostates fairly large, loosely racemose, 
occupying xvii-xix; duct coiled in a circle. Spermathecal 
ampulla pear-shaped, narrowing gradually .to form the duct; 
diverticulum given ofi from the duct at its junction with the 
body-wall, thin, often undulating, if stretched out is about as 
long as the main pouch, dilated at its ental end to form a thickly 
pear-shaped seminal chamber. 
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MemarTcs, Beddard (37 unites P. crescentica (Bedarb, 36) 
with this species, and is followed by Michaeisen (54). Michaelsen 
(54, 68) considers this species to be possibly identical with 
P. chihia (Horst). 

The spermatbeeal diverticulum of this form seems to be differ- 
ent in shape from that of P* crescentica ; there is here no glandular 
appendage of the speimiatheca looking at first like a second 
diverticulum ; and there are three pairs of seminal vesicles as 
against two in P. crescentica. On these grounds I believe the 
species to be distinct ; but (rrescentica should, I think, be united 
with houlleti. 

J)istribntion. Travancore. 

22. Pheretima trivandrana StejpJi. 

, 1910. Pheretima trivandrana, Stephenson, Eec. Ind. Mus. xii, 

p. o35, pi. xxxii, fig. 2%, pL xxxiii, figs. 28, 39. 

Length 70 mm, ; maximum diameter 3 mu}. Segments 100. 
Colour an equable grey. Prostomium epilobous tongue broad, 
not closed behind. Dorsal pores from 8/9. Setal rings closed 
dorsally in the first ten segments, thereafter a slight break, 
zz=2yz; ventral break also small, ca. 1^ ah^ or absent in some 
of the anterior segments ; setae of ii-ix rather enlarged, those of 
z rather small; numbers 28/v, 46/ix, 52/zii, 52/xix, and 54 in 
middle of body. Clitellum scarcely distinguishable, perhaps 
xiv-xvi (=3?). Male pores situated towards the inner side of, 
but well within, a pair of circular thickened areas which are 
somewhat raised in their centres ; the pores in line with and 
rather more than | of circumference apart, with about 9 setse 
intervening. Female pores paired. Spermatbeeal pores three 
pairs, in 6/7-8/9, ventrb-lateral, about f of circumference apart. 



Pig. 324.^ — Phereiima trivandrana Steph- ; spematbeca. 

Septa 8/9 and 9/10 absent, about three in front of and three 
behind the gap somewhat thickened. Gizzards well developed, 
ovoid. Intestine begins in xv, caeca originate in xxvii. Testis 
sacs in x and xi. Seminal vesicles two pairs, in xi and xii, iobed. 
Prostates small, in xvii and xviii, cut up into numerous small 
lobules ; duct describes almost a complete circle, and increases in 
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thickness towards the ectal end, firm and shining except at its 
ectal end, lying on a soft white cushion. Spermathecal ampulia 
relatively small, ovoid, or pear-shaped ; duct very stout, almost 
straight, much longer than ampulla ; diverticula two, one thin, 
finger-like, a simple tube, about half as long as duct, arising from 
ectal end of duct, its lumen wider at the eiital end; the other 
arising from the middle of the duct, consisting of a pear-shaped 
chamber subdivided into about three or four loculi which give to 
the surface a lobulated appearance, and a stalk, the whole nearly 
as long as the main pouch above the entry of this diverticulum ; 
of this second kind of diverticulum there may be two, one smaller 
than the other (text-fig. 124). 

Bemarhs^ This species is very similar to P. JiouUeti^ and indeed 
may be identical with it. It is possible that the loculated seminal 
chamber of the second diverticulum may be in reality a convo- 
luted tube, the windings closely pressed together, as in *P. Jioulleti ; 
a re-examination of the original material seems to show that this 
is not unlikely. I also looked for clitellar setm, but no sacs 
were visible. 

Distribution, Trivandrum (Travancore). 

10. G-enus DIPOIlOCH.aSTA BecM. 

1890. Biporoch^ta^ Beddard, P. Z. S. 1890, p. 56. 

1895. Diporoch<staj Beddard, Monog. p. 430. 

1900. Diporoclmta^ Michaelsen, Tier, x, p. 199. 

1907. Diporoch&ta^ Michaelsen, Fauna S.W. ikustral. p. 161. 

1916. Permiyx (part.), Michaelsen, Mjoherg’s Austral. Exp. pp. 46, 
53 

Setse, at least in the middle and hinder parts of the body, 
numerous (more than eight) per segment. Spermathecal pores 
2-5 pairs, the last in 8/9. One gizzard in the region of segments 
iv-vi, seldom vestigial. Purely meganephridial. Prostates tubular, 
with simple unbranehed duct. 

The genus was established by Beddard for worms with the 
essential three features of the group as we still know it, — 
perichsetine arrangement of the setso, tubular prostates, and 
meganephridia. In the Monogi*aph he adds a character of the 
clitellum to the diagnosis, — “ ciitellum generally more than thi-ee 
segments.” Michaelsen in the Tierreich volume included 
Bourne’s Fericlmta jpellucida in the genus, which thus came to 
have an Indian representative (all previously admitted species 
having belonged to Australia or New Zealand). Michaelsen in 
his diagnosis admitted the possibility of a racemose prostate ; 
but ill 1907 he retracted this, in consequence of his views on the 
importance of the prostate in the classification of the Megas- 
colecinae, and defined the genus as above. Still more recently 
(1916) he has fused the genus ^vith Periony,v, under the name of 
the latter, though allowing it a certain independence as a 
subgenus. 
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In this last change I do not follow him. Tlie reason lor the 
fusion is that there exists a series of intermediate lorins. The 
feature in A\hich Dijpoi'oclmta differs from Perionyx is the 
prostate, tubular in the first, racemose in the second ; and it 
happens that all stages in the evolution of the racemose (Phere- 
tima-prostate) from the tubular (Pluteliiis-prostate) are to be 
found in the combined genus {Biiyorochata^Perionyoi;), so that 
any separation between the two must be arbitrary ; further, 
there is not either any geographical means of distinguishing them. 
Biforochceta as a subgenus, however, is to be distinguished*, 
according to Michaelsen, as including all forms in which there 
is a distinct central canal through the middle of the glandular 
part of the organ, even though this central canal may receive 
branches. 

But the fact that the dividing line is an arbitrary one is no 
reason for not drawing it, if convenience demands it. If the 
existence of intermediate forms is to be allowed to prevent us 
from making a division, we may look forward, as our knowledge 
increases, to seeing our groups diminish in number, until, the 
more perfect our knowledge becomes, the more our classification 
fades away into nothingness ; so that when, owing to the number 
of forms known, our need for a detailed classification is greatest, 
we shall be left without any classification at all. 

Michaelsen has already fused . the genera Notoscolex and 
Megascolex; to be consistent, M&jascolides also must be fused, 
since here too there are a number of intermediate forms between 
the Plutellus- prostate and the Pheretima-prostate. This would 
lead to the establishment of a huge genus, Megascolides-\-NoioBcolex 

Megascol^, which would be extremely unwieldy, and would 
contain forms with lumbideine setse, tubular prostates, and a 
nephridial system consisting almost entirely of meganephridia, 
along with others with perichsetine setse, racemose prostates, and a 
nephridial system of mieronephridia only’ — it would, in short, be 
a renunciation of classification. 

In fine, one of the great features in the evolution of the 
Megascolecinae has been the change in the prostate ; and if this 
is not to be marked in our scheme of classification, the scheme 
will be comparatively useless: it will certainly fail to indicate 
what it ought. 

The dividing line between Biporochoita and Perionyx considered 
as subgenera of Perionyx s.I., as proposed by Michaelsen, is not 
the same as that proposed in the case of Megascolides and 
Botoscokx. In the latter case 2IegascolkUs is to retain only those 
species in which there is no hint -of branching of the duct; 
Biporoch(Bta^ however, is to include forms’ with branching ducts, so 
long as there is a definite central canal through the axis of the 
gland. 

The genus BiporocJimta has arisen from PluUllm by the 
substitution of the perichaetine for the lumbricine setal 
arrangement ; and, as has been said, has given rise to Perionyx 
by the substitution of the racemose for the tubular prostate. 



DIPOEOCHJSTA. 


317 


It should be noted, however, that the only Indian representative 
of the genus stands rather aside from the main line of this 
evolution by reason of the character of the anterior nephridia, in 
which it differs, apparently, from the Australian and New Zealand 
species or the majority of them, DiporoGhceta is defined as being 
purely meganephridial ; but the terra meganepbridium is 
usually taken to mean the tubular form of the organ found, for 
example, in the Lumbricidse. In the anterior part of Diporochceta 
pellucida, however, the nephridia are tufted — a form which is 
generally, I think, looked on as a variety of mieronephridia (I 
have little doubt, for example, that when Michaelsen described a 
number of new species of the genus in 1910 (Abb, Yer, Hamburg, 
xix, l),be intended, by calling them “meganephridial,’" to exclude 
this form of nephridium equally with the scattered mieronephridia); 
and it would not have been strange if Mporochceta p&llumckt had 
found a place under the genus Spencenella (micronephridial, with 
perichsetine setae and tubular prostates). 

In the Megascolecidae this modification of the anterior nephridia 
very commonly goes along with the breaking-up of the post-clitellar 
nephridia into scattered mieronephridia. It seems possible, 
therefore, that Spenceriella may have arisen from such a 
Biporochceta as D. pellucida by the substitution of mieronephridia 
for megaiiephridia (not from Megascolides by the development of 
the pei'icbsBtine arrangement and further breaking-up of the 
nephridia). In any case, for geographical as well as anatomical 
reasons, it seems probable that the present species is not 
phyletically related to the xliistralian species. 

(On the subject of the nephridia, see further under the species.) 

Bistrihutioyi, For the Indian species no locality is given ; 
presumably it was in Southern India. The headquarters of the 
genus is in Victoria and Tasmania; species are also found in 
Queensland, New Zealand, and (one species) on the Chatham 
Islands. 

1. BiporochsBta pellucida (A. G, Bowiie). 

1894. Perichista 2 >^ducida, Bourne, Quart. Joinm. Mic. Sci. ssxvi, 
p. 13, pi. iv, figs. 17-32, pi. y, fig. 42. 

1900. Biporochceta iiellucida^ Michaelsen, Tier, x, p. 207, 

Length 450 mm.; diameter ca. 4 mm. Unpigmented; body- 
wall very transparent, Prostomium small, without dorsal process. 
Dorsal pores from 5/6. Dorsal setal gap = 10 ventral gap 
=3 ; numbers 24/ii, 44/v, 36/ix, 36/xx. Olitellum rather 

indefinite, including a little of the posterior end of xii and of 
XX (= ca. 7|); not well developed ventrally. Male pores in a 
small dumbbell-shaped pit, at a distance apart equal to five 
intersetal intervals, but no setse actually intervene. Female pores 
paired, in front of setae a. Spermathecal pores in 7 /8 and 8/9, 
between the lines of a and 5. 

G-izzard in v. Calciferous glands in xiv, xv, and xvi. Intestine 
begins in xviii; no caeca; no typhlosole. A pair of complex 
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nephridia in each of segments vii-xi, consisting each o£ a 
nephridial tube with a bush-like group of tubules springing from 
one part ; a pair of small simple nephridia in each of the 
following segments ; no micronephridia. Testes and funnels free 
in s and xi. Prostates long, tubular, confined to xviii. 
Spermathecse as elongated pyriform sacs with a small caecum, 

Eemarks. In Bourne’s own separate copy of his paper of 1886 
in the P. Z. S. On Indian Earthworms. Part I. — Preliminary 
Notice of Earthworms from the Nilgiris and Shevaroys ”), which 
has come into my hands, there is written opposite the heading of 
the description oiPerichceta (Pleui^ocliceta^) gracilis “ ^P, pellxicidaP 
It would seem, therefore, that Bourne himself identified tlie sjpecies 
inqidrenda^ Pericliceta gracilis with the present species; the 
ditfereuces in the descriptions, however, seem too great to justify 
the inclusion of the latter species in the synonymy. It will be 
best to leave P. gracilis, as Michaelsen does in the Tierreich, as a 
doubtful species of Megascolex, 

Bourne used this species iu his investigations on the 
development of the setce, and has some observations on the 
development of the ne})hndia also. 

The genus to which this species is to be referred depends on the 
interpretation of the anterior nephridia. These are bushy tufts 
on each side iu segments vii-xi, and evidently are the same 
things as the tufts so commonly found in numerous genera of 
Megascolecidm, in more than one subfamily. If they are considered 
as micronephridial, the species will go under Bpenceriella ; if each 
tuft is looked on as a meganephridium, under Biporoehmta, In 
accordance with wliat was said under ]VQ(}dwardia, I consider the 
tufts as a special form of meganephridium, and the present 
species as belonging to Bipoi^ocliceta, It is, however, evident that 
such a form cannot belong to the direct line of ancestry of 
Periomjx\ Periomjx must have originated from forms which 
retained the original structure of the ineganephridia iu the 
anterior pai*t of the body. 

Distribution, Probably Southern India. 


11. Genus PEEIONTX P. Perr, 

1895. Periongx, Beddard, Honog. p. 435. 

1900. Perionyx -j- Diporoclmta (part.), Michaelsen, Tier, x, pp. 207, 
199. 

1907. Perionyx + Ferionychella, Michaelsen, Eauna S. W. Austral, 
p. 163, 

1909. Penonyx + Pmonychella, Michaelsen, Mem. Ind. Mus. i, 

p. 119. 

1910. Perionyx, Michaelsen, Abh. Ver. Hamburg, xix, p. 58. 

1916. Perionyx (part.), Michaelsen, Mjoberg’s Austral Exp. p. 7. 

Setm numerous (more than eight) per segment, in rings which 
are often almost closed. Male pores often approximated in 
greater or less degree, and may be very close to the middle line. 
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female pore unpaired (? aiwa 5 ^s). Spermathecal pores, like the 
male pores, often very near tbe middle line, the last pair in 7/8 or 
8/9. Griz'zard very frequently more or less vestigial, in v or vi. 
Meganephridial. Two pairs testes and funnels. Prostates of tbe 
branched Pheretima-tyipe. 

The early history of the genus can be ascertained from tbe 
synonymy in Michaelsen’s Tierreicb volume, where the diagnosis 
does not differ very greatly from that adopted here. Since that 
date, however, the definition of the genus has been modified more 
than once. 

In 1907 Michaelsen instituted a new genus Perionychella — 
meganephridial, with perichsetine arrangement of the setae and 
PAereiJzma-prostates ; it differed in this last character from 
BiporocTimta^ in which its species had mostly been included, and 
from Perionyx in not having the vestigial gizzard and approximated 
male and spermathecal pores of the latter. The new genus was, 
however (in accordance with the view then held that the 
branched prostate had arisen once only in the history of the 
subfamily), not supposed to have arisen from Biporochmia^ but 
from Woodwarclia ; Perionyx was its descendant. Its separation 
from Perionyx appeared to be justified, not only by the anatomical 
characters, but also by the tacts of distribution, Perionychella ' 
being found only in the Australian region, Perionyx only in the 
Indian. 

In 1909 Michaelsen described a number of species of 
Permiychella from India, though he recognized that the separation 
from Perionyx on anatomical characters u as difficult, and that the 
geographical distinction too was breaking down. In 1910 he 
found that he could no longer maintain the two genera as distinct, 
since a Perionyx with vestigial gizzard and approximated genital 
pores had been found in the Australian region (Auckland Islands); 
he therefore united them under tbe name Perionyx. 

The most recently proposed alteration of the content of the 
genus — the inclusion in it of Diporochoeta — Biporochceta and 
Perionyx s. s. becoming subgenera of Perionyx s. L, has been 
discussed under the heading of Biporochceta^ where also I give my 
reasons for continuing the two as separate genera. 

On the phylogenetic derivation of Perionyx^ see also under 
Biporoclioeta. 

A typical Perionyx has a characteristic appearance, and can be 
referred to the genus at sight. The body is often depressed, the 
dorsal surface is of a deep purple colour, the ventral surface much 
paler ; the setae are numerous and close-set, especially ventrally, 
and the rings closed or nearly so ; the male and spermathecal 
pores are very near the midventral line, and copulatory papillae 
are much less frequent than in the genera Megascolex and 
Pheretima. 

The most aberrant species axe poly theca f with seven pairs of 
spermathecae, and annulaius, ^vith microuephridia ; on the 
justification for retaining this latter species in the genus, see 
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Stephenson (95, p. 119); though bj strict definition this worm 
should be a Megascoleos^ yet its general habitus is so markedly that 
of Perimyw that it can hardly be doubtful where its relations lie, 
while the matter is definitely settled by its occurrence in the 
PiiriQnij.v region and far away from that of MegascoUx, 

The structure of the prostate in a number of species is described 
by Michael sen (83 a), 

Disinbution (Chart III). The Eastern Himalayas, including the 
Abor Country and Assam, is the chief home of the genus ; the 
"Western Himalayas (neighbourhood of Simla, Kumaon Hist.) 
hav'e a few endemic species; Bengal, Burma, South India 
(Nilgiris, Mysore), Bombay and neighbourhood (as far as Belgaum 
to the south), and Ceyiou each have one or two species. P. 
emavatus and P. sansihariciis are peregrine species which have 
wandered widely; they are omitted from the above statement. 
Some immature specimens, probably of peregrine species, have 
been recorded from the Maidive Islands. 

■ The genus is also endemic in the Australian region — in 
Victoria, Tasmania, and the Auckland Islands. In addition, 
P. esccavatm extends over the islands and coasts of the Indian. 
Ocean and Malay Archipelago; P. sandbarims is found in 
Zanzibar as well as in S., W., and Central India ; and a species 
P. violaceus is found in Sumatra and Java. 

If the Indian localities are indicated on a map, the distribution 
is seen to be a double one ; the main home of the genus is in the 
E. Himalayas, stretching W. to Simla and E. into Burma ; but it 
has also established itself in a line along the S. W. of the peninsula 
from Bombay to Ceylon. These are the regions of the greatest 
rainfall. I have mentioned as peculiarities of the genus that it 
has not infrequently been found in wood or on trees or under 
the leaves of trees, or even in running water (73, 93). 


Key to the Indian swedes of Perionyx. 
1. Seven pairs of spermathecee, opening in 


2/S-Sl^ P. polytheca. 

Pour pairs of spermathecse, opening in 

P. arboricola. 

Three pairs of spermathecse, opening in 

6/7-8/9 2. 

Two pairs of spermathecse, opening in 6/7 

and 7/8 6. 

Two pairs of spermathecse, opening in 7/8 
and 8/9 16. 

2. Spermathecse without ^verticulum, pigment 

in spots P. variegatus,^ 

Spermathecse with a single di^'erticulum . . 3. 

Spermathecse with two or more diverticula . . 4. 

3. Nephridia (and presumably nephridiopores) in 

a regular line P. foveatus. 

Nephridiopores and end-hladders alternating 
in position in successive segments P. mnsiktricm* 
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4. Penial setss present P. ceyhnemu* 

No penial setae 5. 

0 . Nephridiopores alternating in position in suc- 
cessive segments P. saltans. 

Nephridiopores not alternating; microne- 
phridia coexist with meganephridia behind 
the genital region P. anmlati&s. 

6. Penial setae absent 7. 

Penial setse present 11. 

7. Testis sacs present 8. 

Testes and funnels free 9. 

8. Male porfes i of circumference apart, on 

small papillae P. himalayanus. 

Male pores near togetner, in line with 5 or c, 
on papillae delimited by a common groove 

in front and behind P. pokhrianus. 

Male pores very close together, in a deep 
transverse fissure P. rimatus. 

9. Last heart in ,xiii P. keinpL 

Last heart in xii 10. 

10. Setae on dorsal surface in anterior third of 

body larger and set more widely than 

behind P. keterochmtm. 

No difference such as the above P. tianus. 

11. Ornamentation of penial setae as definite spines 

or teeth 12. 

Ornamentation of penial setae as line sculp- 
turing 14. 

12. Male pores on large papillse of characteristic 

outline P, aiatus. 

Hale pores on small papillae or in depres- 
sions 18. 

18. Male pores on papillae or on a, circular wall ; 
spermathecal pores about 4 circum- 
ference apart P. sikkimensis. 

Male pores each in a' depression; sperma- 
thecal pores J of circumference apart P. depressus. 

14. Last heart in xii 15. 

. Last heart in xiii P. palUtlus. 

lo. Male pores on the sides of a shallow depres- 
sion ; highest number of setse ca. 80 ..... . P. inormtus. 

Male pores in a depression which is sur- 
rounded by a thick lip ; highest number of 

setie ca. 60 P. pmcema. 

Male pores on small papillse which are con- 
joined ill the middle line ; highest niiuiber 
of setfe ca. 43 P. ymvelyi. 

16. Penial setae present 17. 

No penial setae 25. 

17. Penial sebe little modified ^ . 18. 

Penial setae with spines or teeth ...... 19. 

18. Two sessile spermathecal diverticuli P.fossus. 

No spermathecal diverticula P'namianus. 

19. Penial setae with square-cut tip 20. 

Penial setm pointed, usually bluntly , 21. 

T 
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20. Spiaes projecting from tlie flat end of tlie 

penial setfe -P* tuvuensis. 

No spines on tlie flat end of the penial setse. . P. e.vcavatus, 

21. No spermathecal diTerticula 22. 

Spermathecal diverticula present 24. 

22. Calciferous glands set off from the oesophagus 

in xiii F.fulvus. 

No calciferous glands 28. 

23. Penial set^ with about 20 rings of spines . . P. kohoensis. 

Penial setje with 10 or fewer rings of spines. P. baimz. 

Penial setae with a few scattered transverse 

rows of very minute teeth * . . . P. mysat'mm. 

, 24. A spermathecal diverticulum j last heart in- 

xiii P. millardi. 

Two clusters of diverticula ; last heart in xii. P. shillongensjs. 

25. Olitellum extending over 13 segments P. annandalei. 

Olitellum extending over fewer than 13 seg- 
ments 26, 

26. Seminal vesicles present in ix 27. 

No seminal vesicles in ix • 

27. One large mammillated spermathecal diverti- 

culum P* simlaensis. 

Two spermathecal diverticula P. minimus. 

28. One or more spermathecal diverticula 29. 

No spermathecal diverticula 30. 

29. Last heart in xii ; dorsal pores from 1/2 ... . P. pullus. 

Last heart in xiii ; dorsal pores from 4/6 ... . P. modestus (part.). 

30. Largest number of setae over 100; length 

over 200 mm P. mHntoshi, 

Largest number of set® under 100; length 
under 200 mm. 31. 

31. Male pores on longitudinally oval cushions in 

a midventral depression P. pulvinatus. 

Male pores at end of a transverse groove .... P. modestus (part.). 


A few natural groups may be distinguished. Of these the best 
marked is characterized by the possession of testis sacs ; it in- 
cludes Mmalayafius, pokhrianus, rimatiis^ and alatiis, all with two 
pairs of spermathec® opening in 6/7 and 7/8, and all from 
Darjiling District; alcitm is the most distinct in possessing penial 
set®, which the others lack. 

Also from the same district are pAncerna and mornatm, which 
may possibly be identical. P. pailklm and gravelyi may be coupled 
together, and have an obvious connection with the former pair. 
F. heta^oolmtus and namis from the same region, and kempi ixom 
the Abor Country, form another group which also has relations to 
pallidm and grmelyL All hitherto mentioned belong to that large 
section of the genus which has two pairs of spermathecal pores 
opening in 6/7 and 7/8. 

P. saltam and sansiharicm are linked together by the peculiar 
.alternation in the position of the nephridiopores in successive 
segments ; an approximation to this condition is seen in ceyla- 
nei^is and kohoemis also, though the home of the latter is remote 
from that of the other species just mentioned, which are found in 
the west and south. 
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P,fulvm (Calcutta, Burma) and P. tumensis (Assam) are perhaps 
connected with the widely wandering ecccmatm^ and possibly 
havi\%i should come in the same group ; while there are resem- 
blances between haimi and milkircU {hcdnii from Simla, mlllarcU 
from Bombay Presidency). P. parvulus I have united ^vith eosca- 
vatus ; the latter is known to vary very much in size, and it needs 
only to stretch the lower limit previously given for ecscavaius 
somewhat further to include parvuliis without any considerable 
difficulty. 

1. Perionyx alatus Steph, 

1920. Perionyx alatus, Stephenson, Mem. Ind. Mus. vii, p. 212, 
pi. ix, figs. 1^16. 

Length 84 mm.; diameter 3 mm. Segments 123. Colour 
dusky purple dorsally, pale ventrally. Prostomiiim epilobous 
tongue not closed behind. Dorsal pores from 4/5. Setal rings 
closed dorsally and ventrally; setm rather closer set ventrally; 
numbers 50/v,55/ix, ca. 54/xii, 50/xix, and ea. 52 in middle of body. 
Ciitellum including xiii and first third of xvii (— 4|). On xviii 
a pair of large transversely elongated papillae, joined in the middle 
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Fig. 125 . — Perionyss alaim Steph. ; male genital field. 

line by a narrow neck, with crenulated margins ; the conjoined 
papillae simrounded by a deep groove (text-tig. 125). The male 
pores as transverse grooves in’ the broader, inner part of the 
papillse ; distance between the middle points of the. grooves one- 
fourth of the transverse extent of the ventral surface. Sperma- 
thecal pores two pairs, in 6/7 and 7/8, the same distance apart as 
the male pores, in line with the setal interval de. 

No septa notably thickened, 6/7-8/9 slightly so. Cizzard in v, 
large, cylindrical, and rather soft. Intestine begins in xx behind 
the prostates. Last heart in xiii. Nephridia end ail in the same 
line. Testis sacs in x and xi, delicate, both adherent to the 
seminal vesicle of xi, which spreads over the sac of x from behind. 
Seminal vesicles in xi and xii, fused dorsally over the alimentary 
canal in each segment. Prostates large, occupying xvii-xix, much 
indented ; duct irregularly twisted, soft, moderately long, widest at 
its ectal end. The posterior pair of spermathecae are the larger ; 
the spermathecal ampulla is a considerable smooth sac ; the duet 
is very stout, about two-thirds as long as the ampulla, separated 
from the ampulla by a constriction, below which it is slightly 
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swollen ; tlie sw’ollen upper part of the duct corresponds to the 
diver tie ulum, but there are no definite seminal chambers (test- 
fig. 126). Penial setas (test-fig. 127) 1 mm. long, 20 ^ thick ; 



Fig. 126. — Perioni/a; alatiis gteph. ; 
sj)ermatheca ; the marliings on 
the upper part of the duct 
represent masses of spermatozoa 
shining through. 



Fig. 127 . — Perionyx alatus Steph. ; tip 
of penial seta; X ca. 250. 


shaft almost straight, but curved like a hockey-stick at the 
proxiinal end ; the tip gently curved, bluntly pointed, the distal 
portion of the shaft ornamented by minute irregularly scattered 
spines. 

Eemarlcs. The species belongs to the himaluymus group, but is 
distinguished from its allies by possessing penial sets© ; the con- 
figuration of the male field is also characteristic. 

Distrihiiiion, Sitong Bidge, Darjiling Dist. 


2. Perionyx annandalei {MicK). 

1907. Eerimychtlla annundalei^ Michaelsen, Mt. Mus. Hamburg, 
xxiv, p. 154, text-fig, 7. 

1909. Perionyahella apiandidei, Michaelsen, Mem. lud. Mus. i, 

p. 166, text-tig. 13. 

1910. Perionyx anmndald^ Micbaelsen, Abh, Ver, Hamburg, xix, 

p. 61, pi. fig. 7. 

^Length 160-280 mm. ; maximum diameter 6-10 mm. Segments 
170-215. Colour dorsally a dark vioiet-blue, ventrally reddish 
grey. Prostomium proepilobous, shortly epilobous, or epilobous 
First dorsal pore in 6/7. Setae very small in the anterior part 
of the body, somewhat larger behind ; very close together ventrally,, 
somewhat wider apart dorsally ; rings complete, or shortly inter- 
rupted dorsally ; numbers 85/x, 70/xix. Olitellum xii-xxiv 
*'(=13), iing-sbaped, less well marked ventrally at the extremities. 
Male area depressed or elevated, occupying the whole length o£ 
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xviii, pale in colour, as is also the surrounding region ; in the 
setal zone the area elevated to form a ridge. Male pores in the 
lateral parts of the area in the setal zone ; a few setse on the ridge 
between the male pores. Spermathecal pores two pairs, 7 /8 and 
8/9, near the middle line. 

Septa thickened in the region of the seminal vesicles. Grizzard 
moderately large, in vi. ^No calciferoiis glands. Eunnels appa- 
rently free in x and xi. Seminal vesicles in xi and xii, or xi, 
xii and xiii, compact and grape-like, those of xiii, when present, 
smaller and apparently continuous with those of xii. Prostates 
occupying xviii and xix, thick, compact, with fissured surface, 
cleft by septum 18/19 ; duct short and thick. Spermathecal 
ampulla sac-like or irregular ; duct half as long and half as thick 
as ampulla ; two or three seminal chambers enclosed in its wall, 
projecting externally avS a single papilla-like excrescence, or as so 
many small knobs, flat, and lustrous; no free diverticula. !No 
penial setae. 

Distribution, Kurseong, Darjiling Dist, ; Cherrapunji, Assam, 

3, Perionyx annulatus Suph, 

1914. D&rionyx annulatus, Stephenson, Rec. Ind. Mus, viii, p. 386. 

Length 100-150 mm.; diameter 4-6 mm. Segments 198- 
230. Dorsal surface in general a dusky purple ; intersegmental 
grooves and setal ridges pale, a banded appearance resulting ; 
ventral surface pale. Prostomium large, broad, epilobous |. Pirst 
dorsal pore in 4/5. Setal rings unbroken or nearly so ventrally ; 

, dorsally a small interval (l|-2 ^ 2 ) ; intersetal distances a little 
greater dorsally than ventrally ; numbers 55/iv, 74/ix, 82/xiii, 
70/xix, 70/xxvi. Clitellum rather paler, xiii-xvii (=5); xii 
slightly modified also. Male pores fairly close together, ca. § of 
circumference apart, on the lateral boundaries of a rectangular 
miflventral depression which takes up the whole length of the 
segment, and is 1 1 times as broad as long. Spermathecal pores 
three pairs, in 6/7-8/9, ea. of circumference apart, the pos- 
terior pair opposite the 9th seta. 

Septa from the anterior end as far at 9/10, as well .as 17/18 and 
18/19, slightly thickened ; 13/14-16/17 moderately so. Gizzard of 
some size, but soft and flattened dorso-vent:fally,m vii. (Esophagus 
much bulged in xiii-xv,, the anterior dilatation with wall strongly 
ridged internally. Intestine begins in xix. Last heai’t in xiii. 
Meganephridia in all segments ; in addition, in the post-genital 
segments, a number of minute micron ephridia in transverse 
lines on the body-wall, especially ventrally. Testes and funnels 
in X and xi. Seminal vesicles in xi and xii, those in xi fused 
tbgether. Prostates confined to xviii, granular in, appearance, 
hemispherical with the flat surfaces facing inwards; duct long 
and coiled, the coils closely applied to each other on the inner face 
of the gland, the last portion of the duct thicker than the rest. 
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Spemathecse large, sausage-shaped, almost meeting dorsally above 
the gut; duct short and moderately stout; diverticula two or 
more, very small, sessile on low’er part of ampulla, divided or not 
divided into minute lobes. No penial setae. 

Eemm'lcs. A. number of specimens showed variations in the 
position of the organs in the anterior part of the body ; the male 
pores may be on xix or xx ; there may be four pairs of sperma- 
thecaj ; the last heart may be in xvi. 

On the position of the worm see the introduction to the genus. 

Distribxdion, Eotung, and S. of Yembung,.Ahor Country. 

4. Perionyx arhoricola Mosa. 

1890. Perionyx athoricola^ Eosa, Mus. Genova, (2) x, p. 119, 
pi. i, fig. 11. 

1895. Perionyx arhoricola, Beddard, Monog. p. 438. 

1900. Perimyx arhoricola, Michaelsen, Tier, x, p. 209. 

Length 70 mm. ; diameter at eliteilum 5 mm. Segments 110. 
Body depressed, posterior end pointed. Colour dorsally greenish 
brown, ventrally yellowish, Prostomium epilobous |. Setal rings 
closed; setm closely set ventrally, very widely apart dorsally, 
so that 8 or 9 are seen on the dorsal surface, and about 40 on the 
ventral number per segment 56-60, Dorsal pores begin from 
5/6.^ Clitellum ring-shaped, xiv-xvi (=3). Male pores on large 
papillae, \ybich are situated on the sides of a median depression, 
the anterior and posterior borders of which are at the middle of 
segments xvii and xix respectively. Spermathecal pores incon- 
spicuous, four pairs, in 6/6-8/9. 

Gis^ard very small, in v. Seminal vesicles two pairs, in xi, and 
xii-xiv ; the first pair small, the second divided into three lobes 
by the septa. Prostates very long, occupying nine segments, xvi- 
xxiv, cut into lobes by the septa; duct thin at first, rapidly 
widening. Spermathecae with club-shaped diverticulum some- 
what longer than the ampulla. 

, Pound on trees, especially in the axils of the leaves. 

Phirihution, Oobapo, Cheba or Biapo Dist., Burma, 

* 

5, Perionyx bainii StejpTi, 

1916. Perionyx hainii, Stephensen, Mem, Ind. Mus. vi, p. 72, 
pi. vii, fig. 14, pi. vhi, fig, 16. 

Length 23-60 mm. ; diameter 2— 2§ mm. Segments 94. Colour 
dark bluish purple dorsally, grey ventrally. Prostomium epi- 
lobous I, tongue cut off behind. Dorsal pores from 4/5. 
Setai ring slightly interrupted dorsally; zz^2yz in front of 
eliteilum, yz behind ; ring closed ventrally behind eliteilum, 
but in front of eliteilum there may be a slight break ; numbers 
52/vji, ea. 56/xiii, 56/xx. Clitellum xiii-xvii (=5). Male pores 
as transverse cracks with small tag-iike papilla at the outer side 
of each, and a transverse groove in front and behindi ca, of 
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oircumference apart ; the region of the pores marked by a number 
of small fissures (text-dg. 128). Spermathecal pores in 7/8 and 
8/9, considerably further apart than the male pores (about 1 or 
^ of circumference). 

No septa thickened. Gizzard unrecognizable as such ; oesophagus 
dilated and soft in vi. No calciferous glands ; oesophagus bulged 
in x-xiii with transverse vascular striation. Intestine begins in 
xvi. Last heart in xii. Testes and funnels free in x and xi. 
Seminal vesicles in xi and xii, the anterior pair almost meeting, 
the posterior meeting and fusing. Prostates confined to xviii, 





Pig. 128. — ’Pifiony^ hainii Sfceph.; male 
genital field; j 5., overhanging 
papilla, or tag.^’ 



Pig. 129 . — Perioviyx hainii Steph. ; 
distal end of penial seta ; 
X ca. 300. 


each a compact mass ; duct short, mo’derately stout, transverse in 
direction and almost straight. Spermathecae large, with regularly 
ovoid ampulla ; duct stout, marked off from the ampulla, about 
equal in length to the ampulla; no diverticulum. Penial setse 
(text-fig. 129) 1 mm. long, 20 fi in thickness at middle of shaft, 
six or more on each side; shaft slightly curved towards distal 
end, tip bluntly pointed, with a slight bulbous swelling just 
proximal to the tip; about eight rings of fairly large spines 
near tip. 


EemarJcs» On the similarity to P. millarcU see under this latter 
species. 

Distribution. Near Simla, W. Himalayas. 
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6, Perionyx ceylanensis Mich, 

1903. Feriom/x ceylanmi&u^ MicLaelseiij Sb. Bbbin. Ges. Prag» xl, 
p. 6, text-tig\ D. 

1916. Ferionyx ceylanensis^ Michaelsen, Ark. f, ZooL x, no. 9, p. 8. 

Length 42-75 mm, ; maximum diameter ca. 2 mm. Segments 
120-140, Colour dorsallj violet with indistinct darker median 
stripe, ventrally yellowish. Prostomium epilobons Dorsal 
pores from 8/4 (rudimentary?) or 4/5 (always distinct). Setae 
closer set ventrally, the I’ings closed dorsally and ventrally or 
almost so; numbers 32/ii, 40/v, 40/x, 39/xii, 37/xix, 38/xxvi, 
39/xlv, Kephridiopores at rather different levels, not regularly 
alternating. Clitellum lung-shaped, xiii-xvii (=5). Male pores 
near the middle line, in line with c or cd, on somewhat glandular, 
usually slightly raised but occasionally somewhat depressed areas 
which are separated by a median longitudinal fissure ; penial setae 
in a group on each side medial to the pore. Sperinathecal pores 
three pairs, in 6/7-8/9, very close to the middle line. 

No septa notably thickened. Gizzard very small, not thicker 
than the rest of the ossophagus, in v. Intestine begins in xii, 
only moderately wide at first. Megan epbridia with ducts which 
vary somewhat in length, no end-bladders. Testes and funnels 
free in x and xi. Two pairs of rather small seminal vesicles 
in xi and xii. Prostates confined to xviii ; duct thin and straight. 
Spermathecee in vii, viii, and ix, with sac-like ampulla; duct 
one-third as long as ampulla, spindle-shaped, sharply marked 
off; diverticula two, club- or pear-shaped, joining junction of 
ampulla and duct. Penial setae 0*3 mm. long and 10 jut, thick, 
slightly and simply bowled, ending in a claw-shaped tip; the 
distal third with moderately large thin scattered spines, fairly 
closely apposed to the shaft. 

Remarks. The spermathecse vary in number; once (out of fifteen 
examples) a supernumerary pore was present in groove 5/6 on 
one side ; once one of the pores in 6/7 was missing. 

The position of the species is near saltans and smisiharicm 
(position of nephridiopores ; and cf. the two small spermathecal 
diverticula in saltans), 

XHstrVyiUwn, Peradeniya and Point de Galle, Ceylon. 

7. Perionyx depressxLs 

1914. Femnyx depressus, Stephenson, Kec. Ind. Mus. viii, p. 394, 
pi. xxvi, fig. 14, 

1914. Ferimyx ahormsk, Stephenson, Kec. Ind. Mus. viii, p. 392, 
pl.xsvi,fig.l3. . 

1917. Ferim^!e 3,epresim, Stephenson, Eec. Ind. Mus. xiii, p. 380, 

note. 

Average length 75-100 mm., maximum 125 mm.; diameter 
3-4 mm. Segments 125-156. Colour dusky purple dorsallj, 
lighter ventrally ; clitellum , with a pink tinge. Body dprso- 
yentrally flattened, ventral surface hollowed ; a mid-dorsal groove’ 
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from anterior end extending a variable distance backwards. 
Prostomimn epilobous Dorsal pores from 4/5 or 5/6. 

Setal rings with a small dorsal break (==2 yz or ^a little ^nore), 
but no ventral break ; setm set closer ventrally than dorsally ; 
in number about 70 per segment (63/ix, 65/xx). Clitellum 
xii-^ xviii (=:nearly 6). Male pores ea. i of circumference 
apart, each in a depression which occupies the whole length 
ot^ the segment, the interval betw’een the depressions being 
equal to the breadth of a depression; within the depression a 
couple of narrow grooves, one in front of and one behind the male 
pore ; the whole area pale in colour ; no setae between the male 
pores. Spermathecal pores conspicuous, in 6/7 and 7/8, near the 
lateral borders of the body and one-third of circumference apart. 

No septa notably thickened. Gizzard very rudimentary, in 
front of the first septum, 6/7. No calciferous glands. Intestine 
begins in xvii. Last heart in xii. Nepbridia pierce the body- 
wall in approximately the same line. Testes and funnels free in 
X and xi. Seminal vesicles in xi and xii, continuous dorsally over 
the gut ; that in xi slightly lobed, that in xii large, lobed, bulging 
back the septa behind so as to reach the level of 13/14 or 14/15. 
Prostates massive rather rectangular blocks, not much cut up into 
lobes, confined to xviii ; duct sinuous, thicker towards its termi- 
nation. Spermathecm prominent, with ovoid ampulla ; duct short 
and very wide, |-| as wide as ampulla ; no diverticulum. Penial 
setae in a considerable bunch, each 2 mm. long and 18 /x. thick, 
slightly curved tow^ards the tip, which is pointed ; the distal part 
of the shaft with twenty or more rings of small spines, the rings 
being closer together towards the tip. 

EemarJes. A re-examina,tion of the original specimens of 
P. ahoremis shows that I had overlooked the penial setae, and that 
the species is to be united with the present one. No clitellum 
was visible ; the original statement on this point is erroneous. 

The statement that there is a pair of seminal vesicles in x in 
P. deprmus is probably a mistake ; a mass of coagulum may have 
been taken for a vesicle. 

The interval between the depressions in which the male pores 
are situated may also be depressed ; thus there may be only one 
transversely elongated depression on the ventral surface of xviii. 

Distribution, Eotung, Upper Eotung, Eenging, all in the Abor 
Country, E. Himalayas. 

8, Perionyx excavatus E, Derr, 

1888, Perionyx excavatus, Eosa, Ann. Mus. Genova, (2) ri, p. 157. 

1890. Perionyx excavatus, Eosa, Ann. Mus. Genova, (2) x, p. 121. 

1892. Perionyx intermedins, Beddard, P. Z. S. 1892, p. 689. 

1895. Perionyx excavatus -|- P. vrd&rrnedius P, gruenewaldi, Bed- 
‘ dard, Monog. pp. 436, 487. 

1900, Perionyx excavatus -f P. intermedius, Michaelsen, Tier, x, 
pp. 208, 209, 



330 


JkOGASCOLECIDJil. 


1903. Ferionyx excavaiiis, Michaelsen, Sb. Bobm. Ges. Prag*, xl, 
P- 

1909. Ferionyx excavatus, Michaelsen, Mem. Ind. Mus. i, p, 175. 

1910. Ferionyx excavatiis, Micbaelsen, Abli. Ver. Hamburg, xix, 

P* 61. 

1914. Ferionyx excavatus, Stephenson, Eec. lud. Mus. viii, p. 386. 
1916. Ferionyx excavatus^ Stephenson, Bee. Ind. Mus. xii, p. 317. 

1916. Ferionyx parvulus^ Stephenson, Bee, Ind. Mus. xii, p. 321, 

pi. xxxi,*%. 15. 

1917. Ferionyx excavatus, Stephenson, Bee. Ind. Mus. xiii, p. 375. 

1921. Ferionyx excavatus^ Stephenson, Bee. Ind. Mus. xxii, p. 760. 

1922. Ferionyx excavaiiis, Stephenson, Bee. Ind. Mus. xxiv, p. 435. 


1872. Ferionyx excavatus, E. Perrier, N. Arch. Mus. Paris, viii, 
p. 126, pi. iv, figs. 73, 74. 

1886. Ferionyx excamtus^ Beddard, P. Z. S. 1886, p. 308, text- 
figs. 3-6, 

Length 23-120 mm. ; diameter 2-5 mm. Segments 75-165. 
Colour from deep purple to reddish-brown dorsally, pale ventrally. 
Prostomium epilobous |-|. Eirsb dorsal pore in 4/5 or 5/6. 
Setal rings almost closed, ventrally more nearly than dorsally, 
or the mid ventral break may be absent; no setae specially en- 
larged, and no great differences in the setal intervals ; numbers 
36^0, behind clitellum may rise to 54. Clitellum ring-shaped, 
xiii or part of xiii-xvii (=5 or less). Male pores approximated, 
in a common transversely oval small depressed area, each on a 
small transversely oval papilla, or sometimes represented by a 
small transverse slit ; the anterior and posterior margins of the 
depressed area well marked, the lateral indistinct. Spermathecal 
pores in 7/8 and 8/9, approximated, about the same distance 
apart as the male pores. 

No septa specially thickened. Gizzard vestigial, in vi, or may 
be unrecognizable. No calciferous glands ; oesophagus swollen in 
xiii. Intestine begins in xv. Last heart in xii. Nephridia •end 
in the same longitudinal line or nearly so. Testes and funnels 
free m x and xi. Seminal vesicles in xi and xii-xiv. Prostates 
small, usually confined to xviii, somewhat fissured, compact, 
sessile on body-wall ; duct short and straight. Spermathecse with 
large ovoid ampulla ; duct short and narrow ; diverticula one to 
four, vei^ small, wart-like, on the duct, or diverticula may be quite 
unrecognizable. Penial seta may be in a group of 4-6 on each 
side, medial frotn the male pores ; 0*6 mm. long, with indistinctly 
quadrangular smooth tip and many rings of long thin teeth. 

Femarhs, This is one of the commonest worms in India. 
Besides the more usual situations it has been met with under 
logs, under bark, and in rotten wood; in the leaves of water- 
plants; under stones, or in mud by the side of a tank; and 
worms probably belonging to this species have been found in the 
hollows of trees in accumulations of dead leaves and rain-water; 
it is thus able to adapt itself to very various surroundings* 
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Michaelsen draws attention (64) to the variations met with, 
especially in the size. The spermathecal diverticula may be 
mentioned as another variable feature, and also the male field ; 
the depression in which the male pores lie may be quite indistinct. 
Beddard has found very large variations in the numbers and 
position of the genital apertures (108). 

Bistrihution, In the E. Himalayas — Dibrugarh and Sadiya in 
N.E. Assam, the Abor Country, and Darjiling Dist. ; in the 
V. Himalayas — Kumaon Dist., Sahasar Dbara near Dehra Dun, 
Simla and the Simla Hills ; Calcutta, Eajshahi, and Sibpnr in 
Bengal ; Pilibhit Dist. in the United Provinces ; Teinzo, Bhamo 
Dist., and Thao, Grhecu Dist., in Burma ; Tale wadi, near Castle 
Eock, in Bombay Pres. ; Kandy in Ceylon ; Little Andaman I. 

Outside India the species has been met with in the Philippines, 
Malay Archipelago, Siam, Cochin China, and Eeunion L 

9. Perionyx fossus Stejph, 

1920, jpenonyx fosms^ Stephenson, Mem. Ind. Mus. vii, p. 214, 
pi. ix, figs. 18, 19. 

Length 86 mm. ; diameter 3*5 mm. Segments 136 ; body 
circular in transverse section. Colour a dusky purple dorsally, 
pale ventrally. Prostomium epilobous |, tongue cut off behind. 
Dorsal pores from 4/5. Setal rings regularly interrupted 
dorsally {zzz=il^-2yz\ setm z in straight lines; no ventral 
break ; ventral setae much closer set than the dorsal ; numbers 
52/v, 56/ix, 56/xii, 52Jxix, and 64 in middle of body. Olitellum 
|xiii~^xvii ( = 3|). Male field as a deep squarish depression 


Pig. lZO,—JPsnonyxfossus Steph. ; 
spermatheca. 



Pig. -Perionyx fossm Steph. ; 
tip of penial seta ; X 400. 


on xviii, across the floor and sides of which extends a transverse 
crack ; male pores in the crack, at the Junction of floor and sides 
of the depression, fairly close together, in line with d or e. 
Spermathecal pores two pairs, in 7/8 and 8/9, about three- 
quarters 0 ? circumference apart, in line with the ninth seta, 

Ho septa notably thickened, perhaps 9/10 most so. (iizzard 
rather large but soft, in vi* Ho calciferous glands. Intestine 
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begins in xvii. Last heart in xiii. ISTepbridia end in the same 
line. Testes and fuiinels free in x and si. Seminal vesicles in xi 
and sii, those in si fused dorsally, those in^ xii fused in their 
hinder parts, which extend back to the hinder end of xiii. 
Prostates large compact masses which take up the^ space of three 
or four segments by bulging the septa of xviii forwards and 
backwards ; duct narrow at iirst, beconiiTig stouter and shining 
in its ectal portion. Spermathecal ampulla irregularly ovoid ; 
duct half as" long as ampulla and one-third as thick ; two diver- 
ticula, small, flattish, sessile, lobulated, situated at about the 
middle of the length of the duct (text-fig. 130). Penial setse 
(text-fig. 131) little modified ; length 0*45 mm., thickness 18 /r, 
shape that of an ordinary seta, the tip fairly sharply pointed, no 
nodulus ; a few small indentations near the tip. 

Distribution, Shillong, Assam. 

10. Perionyx foveatus Bteph, 

1914. Perionyx foveatus, Stephenson, Eec. Ind. Mus. viii, p. 396, 
pL xxvii, figs. 15, 16. 

Maximum length 50 mm, ; maximum diameter 3 mm. Seg- 
ments 132. Colour dorsalk dark biwn to dark purple, paler 
Tentrally. Prostomium epilobous No intersegmental fuiTOw 
between i and ii. Pirst dorsal pore in 4/5 or 5/6.^ Setal 
rings unbroken ventrally but with an irregular dorsal interval 



Pjg, 132 . — Perionyss foveatus Steph.; male genital area. 

averaging 2-21 yz; setae much more closely set ventrally than 
, dorsally; numbers 45-48 in anterior part of body. Clitellum 
xiii-xvii or | xviii (=5-5|). Male pores as rounded apertures of 
some size, rather behind the setal zone, ca. ^ of circumference 
apart about eight setss between the pores. In 17/18, in front 
of and rather internal to the male pores, a pair of puckered pits, 
connected with each other across the middle line by a furrow 
which is convex backwards; midventral region between pores and 
pits depressed; the pits vary somewhat in appearance; their 
posterior angles may be prolonged to join the male pores (text- , 
fig. 132). Pemale pores apparently paired, separated by an 
interval of less tban 2 au, and just behind 13/14, Spermathecal 
pores three pairs, in 6/T-8/9, near the margins of the flattened 
ventral surface, round and prominent. 

^ Mo septa specially thickened. Gizzard, in v, vestigial in the 
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extreme, a slightly wider part o£ the oesophagus- only, walls Bot 
tliickened. No calciferous glaads. Last hearts in xii or xiii- 
Nephridia end in the same line ; no end-sacs. Funnels free in x 
and xi. Seminal vesicles two pairs, in xi and xii, the former 
smaller and flattened, or may be absent ; both pairs when present 
composed of a number of bead-like lobules. Prostates vary in 
size, occupying one or more than one segment, compact and Arm, 
sligl)tly indented into lobes ; duct stout and straight, of some 
length. Spermathecal ampulise large, and rectangular from 
mutual pressure; duct very stout, as long as the ampulla and 
half as wide ; diverticulum minute, attached to uppermpst part 
of duct, occasionally absent. No penial setae. 

BemciTlcs. A number of specimens were found in rotten wood. 

1 re-examined the specimens recently ; in one from Bengiug the 
last heart was found in xii (previously said to be in xiii); there 
was apparently a small gland on the right side, attached to the 
body-wall just to the outer side of and in front of the ending of 
the prostatic duct, possibly opening at the depression in 17/18; 
no such gland was seen on the left side. 

J)istAhution, Renging, Rotung, and Upper Rotung, Abor 
Country, E. Himalayas. 

11. Periouyx fulvus Steph. 

1916. Ferionyx fuhus^ Stephenson, Eec. lad. Mus. xii, p. 322, 
pL xxxij flg. 16. 

1918. Ferionyx fidms, Stephenson, Rec,Ind. Mus. xvi, p. 16, text- 
figs, 4, 6. 

Length up to 175 mm. ; diameter 2‘5-4*5 mm. Segments up to 
178. Colour yellowish brown, almost iin pig men ted, the anterior 
segments with a slight bluish tinge dorsally, a median dorsal dark 
stripe along the whole length (some specimens in aquatic habitat 
deep brownish-purple dorsally). Prostomium epilobous tongue 
partly cut off behind by an inturning of the sides."^ Dorsal 
pores from 4/5. Setal ring with small dorsal break, less than 

2 and a small ventral break, less than 2 ah, in the anterior part 
of the body, but none behind ; setee closer set ventrally than dor- 
sally; numbers 48/v, 55/ix, 52/xii, 53/xix, 55/xxv. Clitellum 
xiii-xvii (=5), rather constricted. Male pores very close 
together, on small porophores which are in a slight depression 
and turned somewhat inwards, separated in the middle line fay a 
median groove, and limited in front and behind by transverse 
grooves (text-fig. 133). Bpermathecal pores two pairs, close 
together in 7/8 and 8/9. 

Septa 7/8 and 8,/9 slightly thickened. Grizzard in vi, small, 
soft, squarish, vestigial. Calciferous glands of moderate size in 
xiii ; lateral enlargements of the cBsophagus, which are not set off 
from the tube, in xi and xii. Intestine begins in xvi. Last heart 
in xii. Nephridiopores in the same line. Testes and funnels free 
in X and xi. vSeminal vesicles two pairs, those in xi large, meeting 
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dorsally but not fusing ; those in xii united and prolonged back- 
wards "through xiii. Prostates rather small squarish masses, 
confined to xviii ; duct soft and short, curled up in a hollow ot 
the gland, broader towards its ectal end. Spermathecal ampulla 



Fig. 1S4 . — JPerimyx Juhus Steph. 
distal end of penial seta. 


irregularly ovoid ; duct short and stout ; no diverticula. Penial 
seta (text-fig. 134) 0*83 mm. long, 20^ thick at the middle, almost 
straight, tip slightly carved, pointed ; distal end ornamented with 
about twelve rings of rather long fine spines. 

Emarlcs, At Inle the worms were found in a few feet of 
water. I noted {hat in the pigmented specimens the colour de- 
velops as a series of longitudinal streaks in each segment, which 
expand and coalesce. 

Disirihitim, Calcutta : Inle, S. Shan States, Burma. 

12. Perionyx gravelyi 

1917. Perionya! gravely i, Stephenson, Eec. Ind. Mus. xiii, p. 378, 
pi, xvi, figs. 7, 8. 

Length 48 mm.; maximum diameter 2 mm. Segments 89, 
Colour dorsally a light purple with darker mid-dorsal stripe, pale 
ventrally, Prostomiura epilobous |, tongue broad, cut oS 
behind. Dorsal pores from 6/7. Setal rings almost closed dorsally 
and ventrally ; no noteworthy differences in the intersetal intervals ; 
numbers 34^y, 40/x, 40/xii, 32/xix, and 32 in the middle of the body. 
Ciitelkim xiii or | xiii~xvi (= 3|) ? Male pores as transverse slits 
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just behind the setal zone and- between setse a and which are 
modified as penial setae ; the pores and setae are on papillae which 
meet in the middle line, the conjoined papillae being bounded by 
grooves in front and behind (text-fig. 135). Spermathecal pores 
in 6/7 and 7/8, between the lines of a and 5, like the male pores 
very near the mid ventral line. 

Septa 7/8-9/10 slightly strengthened. Gizzard small but 
moderately firm, in v. CEsophagus somewhat swollen in xiv and 
XV. Intestine begins gradually in xvii. Last heart in xii. Testes 
and funnels free in x and xi. Vesiculae seminales of xi fused 



J’ig. 136 . — JPerionyx gmmlyi Steph. ; 
male genital area. 



Fig. 136 . — Penomx gravelui Steph. ; 
penial seta ; X 150. 


into a single large sac ; those of xii fused behind septum 11/12, 
but separate posteriorly. Prostates occupying xvii-xix, in three 
lobes corresponding to the three segments ; duct with an angle 
pointing backwards, rather thin, softr, broader eetaliy. Sper- 
mathecai ampulla sac-like, irregular ; duct not sharply marked off, 
nearly as long as ampulla and half as thick ; no diverticulum. 
Penial setse (text-fig. 136) little modified, 0*4 mm. long and 21 y. 
thick ; slightly curved proxim ally and distaliy, tip pointed ; a few 
fine dot-like sculpturings near the tip, in more or less transverse 
rows. 

Distribution, Pashok, Darjiling Dlst., E. Himalayas. 


13. Perionyx heterochaetus (Steph.). 

1917. Penonyx aborensiSjYfiT. heterochcBtus^ Stephenson, Rec* Ind. 
Mus. xiii, p, 379, pi. xvi, fig. 9. 

Length 60 mm. ; diameter 2*5 mm. Segments • 100. Colour 
dark purple anteriorly on dorsal surface, brownish behind with 
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darker median stripe; pale ventrally. Body depressed. Pros- 
tomium epilobous I*, toiigne not closed behind. Dorsal pores from 
5/6. SetsB on dorsal surface in segments ii-sxxiv much larger and 
set farther apart than behind, the change being sudden and coin- 
ciding with a change in pigmentation (darker and purpler in front, 
lighter and browner behind); setal ring closed ventrally, and almost 
so dorsally; numbers 30/v, 31/viii, 31/ix, 31/xii, 33/xix, and 
about 50 in middle of body, Clitellum apparently xiii-xvii (= 5), 
best marked over xiv-xvi, Male area a whitish patch taking up 
the whole length of xviii, the lateral margins rather .swollen, the 
centre rather concave; the pores as transverse grooves in the setal 
zone, their centres about opposite the interval de^ ^ of circum- 
ference apart. Spermathecal pores in 6/7 and 7/8, in line with 
■i of circumference apart. 

Septa 6/7-8/9 slightly thickened. G-izzard vestigial, in v. CEso- 
phagiis swollen in xi-xiii, with transverse vascular channels. 
Intestine begins behind the jDrostates. Last hearts in xii. Testes 
and funnels free, in x and xi. Seminal vesicles in xi and xii, of 
simple outline, meeting dorsally. Prostates squarish, confined to 



Fig. 137 . — Perimyx hetm'OGhcshis (Steph.) ; spermatheca. 

xviii ; duct apparently only slightly muscular, curled and twisted 
in the hilus of the gland. Spermathecal ampulla irregular in 
shape, about as broad as long; duct two-thirds as broad and two- 
thirds as long as ampulla ; diverticulum single, knob-like, sessile 
on the upper part of the duct, with a few indistinct seminal 
chambers (text-fig. 137). No penial setae. 

Bmarks. I now separate this form as a distinct species, since 

(1) it does not come from near the same place as P. ahorensis*^ 

(2) the setal distribution is distinctive; (3) I have since found 
penial setae in F. ahorensis, which I have united with P. dejpressus; 
(4) there is a spermathecal diverticulum here. 

JDistributim. Pashok, Darjiling Dist., E, Himalayas. 

14. Penoayx Mmalayanus Mich. 

1907* Perimyx himalayanus^ Michaelsen, Mt. Mus. Hamburg, 
xxiy, p. 158. 

1909, Penonyx himulayanm, Michaelsen, Mem, Ind. Mus. i, p. 176, 
pi, xiii, figs, 16, 17. 

Length 66-62 mm. ; diameter 2|-3 mm. Segments 86-95. 
Colour in general grey, with slight reddish tint dorsally in front. 
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Prostomium epilobous -I, tongae nofc cut off behind. Pirst dorsal 
pore in 8/9 (ii: not 7 /8 or 6/7). Setae moderatel}'" large ; circles 
nearly complete, only indistinctly interrupted in the niiddorsal 
line; numbers 40/viii, 42/xxi. Clitellnm xiii-xvii (=5), ring- 
shaped except on xiii, where it is interrupted ventrally. Male 
pores rather behind the setal zone, about one-fftth of circumfer- 
ence apart, on small transversely oval papillae, each situated in 
the central depression of a large nearly circular glandular pro- 
tuberance, which is sharply limited behind but only indistinctly 
in front. Spermathecal pores two pairs, in 6/7 and 7/8, about 
I of circumference apart. 

Septa ol the region of the testes and some neighbouring ones 
slightly thickened. G-izzard vestigial, in vi (?). JN'o calciferous 
glands. Nephridia end apparently in the same line. Punneis in 
X and xi, apparently enclosed in unpaired sacs, which are con- 
tinued laterally into seminal vesicles. Seminal vesicles three pairs, 
the first, in x, being the lateral continuations of the testis sacs ; 



Fig. 138. — Pm'miyta Mmahyanus Mich.; spermatheca ; X 20. 

the others in xi and xii. Prostates with small, rather compact, 
irregular glandular part ; duct moderately thick, irregularly bent 
or coiled, about as long as the glandular part. Spermathecal 
' ampulla large, ovoid, obliquely placed ; duct sharply set off, half 
as long and a quarter as thick as the ampulla, narrowed at its 
eetal end ; diverticula two, very small, at ental end of duct, nearly 
opposite each other, without stalk (text-fig, 138). Ko penia 
setae. 

Distribution.'' Sandakphu, Darjiling Dist., E. Himalayas. 

15, Perionyx inornatus 

1916. Ferwnyx inomatus, Stephenson, Eec. Ind. Mas. xii, p. 320, 
pL xxxi, fig. 14. 

Length 96’ min. ; diameter 5 mm. Segments 124. Colour 
yellowish brown. Prostomium apparently proepilobous. Dorsal 
pores from 6/7. Setal rings unbroken ventrally, a small and 
irregular dorsal break behind the genital region, none in front ; 
setse set closer ventrally than dorsally ; numbers 56/y, 70/ix, 75/xii, 
83/xix. Clitellum ? Male pores approximately in de^ on the 

z 
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sides o£ a shallow transversely oval depression with shelving sides, 
in transverse extent equal to ^ of circumference, Spermathecal 
p'ores, two pairs, in 6/7 and 7/8, not far apart, the distance 
between them, about equal to that between the male pores. 

Septa 8/9 and 9/10 moderately thickened, those in front and 
behind (6/7-7/8 and 10/11-12/13) slightly so._ Gizzard soft but 
oi some size, squarish, in v. Intestine begins in xiy. Last hearts 
in xii. Testes and funnels free in x and xi. Seminal vesicles in 
xi and xii, large and single in each segment, situated dorsally oyer 
the gut. Prostate small and confined to xviii ; duct soft, white, 



Fig. 139. — Perionyx inmiaius Steph. j distal end of penial seta. 

comparatively narrow and of the same diameter throughout, 
straight and passing transversely inwards. Spermathecal ampulla 
small and simple, ovoid ; duct short, stout, not marked off ; no 
diverticula. Penial setse (text-fig. 139) 0*92 mm. long, 30 /a thick 
at the middle, with blunt point and straight shaft ; the distal end 
ornamented with about 14 irregular and interrupted rings of very 
minute sculpturings. 

BemarJcs. The species is closely related to P, pincerna ; each is 
unfortunately only known from a single specimen, and it is possible 
that if the material had been more ample it might have been 
permissible to unite them. In the present state of knowledge, 
however, the differences in size, in the numbers o'f the setm, and 
in the male field, seem to justify their separation, 

Dhirihution, Sandakphu, Darjiling Dist., E. Himalayas. 

16. Perioijyx kempi 

1914 Perimyx kempt, Stephenson, Eec. Ind. Mus. viii, p. 389, 
pL xxvi, fig. II. ^ 

Length 75 mm.; diameter nearly 3 mm. Segments 164, Colour 
light brown, paler ventrally and at the anterior end. Borso- 
ventraliy fiattened, especially behind the clitellum. Segments in 
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general triannulate. Prostoinium epilobous tongue cut off 
behind. A longitudinal middoraal groove from the anterior end 
to some distance behind the clitellum. First dorsal pore in 5/6, 
Seta) rings unbroken ventrally, interrupted dorsallj (2r2=2|--3 yz ) ; 
setae very closely set ventrally, laterally and clorsally three times 
as wide apart or even more; dorsal setae behind clitellum 
extremely small; number per segment about 50. Clitellum 
xii-Jxix (=7-^), swollen, friable. Male pores with puckered 
margins, on the lateral borders of a square depression which 
occupies the midventral portion of xviii; no seta between the 
male pores. Spermathecal pores two pairs, in 6/7 and 7/8, ca. ^ 
of circumference apart. 

No septa notably thickened. No gizzard. Intestine begins in 
xix. Last hearts in xiii. Funnels free in x and.xi. Seminal 
vesicles large, compact, only indistinctly lobed, in xi and xii, not 
fused dorsally. Prostates occupy xvii and xviii, bulging back- 
wards septum 18/19, massive and compact, not distinctly lobulated 


Fig. 140.—Ferion^a} Icempi Steph. ; spermatheca. 

• 

on the surface; duct short, curved in an S-shape. Spermathecal 
ampulla very irregular in shape, somewhat triangular; duct equal 
to ampulla in length or nearly so, sharply delimited from the 
ampulla by a constriction, dilated at its upper end, the dilated part 
containing spermatozoa and so functioning as a diverticulum; no 
other diverticulum (text-fig. 140). No penial setse. 

Memcurhs, Found in rotten wood. 

B^tribution. Kobo, Abor Country, E. Himalayas. 

17 . Perionyx koboensis Btejph. 

1912. Ferion^.v hoboensis, Stephenson, Pec. Ind. Miis. viii, p. 391, 
pi. xxvi, fig. 12. 

Length 100 ram.; diameter 4 mm. Segments 144, Colour 
dorsally dark purple anteriorly, pinkish posteriorly; ventrally 
pale. Prostomium epilobous First dorsal pore in 8/9.’ Setal 
rings almost complete ; «a and zz ^ 2 ab and 2 yz ; setm rather 
more closely set on the ventral than on the dorsal surface;- 

z2 
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number ca. 61/vii, ca. 49/xvii, ca. 53/xxv, more posteriorly 54. 
Clitellnm | xiii-xvi (=3|). Male pores near together, as small 
transverse slits in the setal zone, in a transversely elongated 
whitish held continuous with the whitish setal ridge, of which it 
represents a broadening; no setse between the pores, which are 
about four setal intervals apart. Spermathecal pores two pairs. 



Fig. 141. — Periony^ kohoenm Steph. ; distal end " 
of penial seta ; X ca. 400. 

in 7/8 and 8/9, near the middle line, about the same distance 
apart as the male pores. A slight thickening of the anterior 
border of segment xix in the midventrar region. 

Septa 6/7~8/9 slightly thickened. Gizzard in vi, somewhat 
vestigial. (Esophagus bulged in viii, and in xiv-xvii; longi- 
tudinal lamellse internally in xiv and xv, less marked in xvi and 
xviL Last heart in xii. J^ephridia pierce the body- wall at 
v^ying positions, but not in two definite and alternating series ; 
no end sacs. Testes and funnels free in x and xi. Seminal 
vesicles in x, attached to the anterior face of 10/31, and in xi and 
xii; each a single mass, continuous dorsally from side to side, 
i^ostates in xviii, solid-looking, not cut up into lobes, somewhat 
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rectangular ; duct stout and straight. Spermathecal ampulla 
ovoid ; duct not marked off, as long as and nearly as broad as 
ampulla; no diverticula. Penial setm (text-ffg. 141) four or more 
in each group, up to 0-88 mm. long and 22 jjl thick, with a slight 
sabre curve, pointed clistally ; the distal poi^tion of the shaft orna- 
mented with about twenty rings of extremely fine teeth. 

Memarhs, Pound in rotten wood. 

Bistributioih J&obo, Abor Country, E. Himalayas. 


18. Perionyx m’intosM Redd* 

?1883. Perionyx mHntoshii^ Beddard, Aiixi. Mag. N. H. (5) xii, 
p. 217, pi. viii, figs. 3, 8.' 

1892’. Perionyx macintosku, Beddard, P. Z. S. 1892, p. 687. 

1895. Perionyx macintoshii^ Beddard, Monog. p. 438. 

1900, Perionyx mHntoshi, Michaelsen, Tier, x, p, 208. 

1917. Stephenson, Kec. Ind. Mus. xiii,p. 383. 

Length 230-375 mm.; diameter 9-12*5 mm. Segments ca. 
200-261. Colour dorsally purple or violet, ventraily pale, 
cliteilum buff. Prostomium epilobous tongue open behind. 
Pirst doi'sal pore in 5/ 6. Setse relatively small ; rings closed dorsally 
and ventraliy; setas more closely set ventraily, the intersetal 
intervals often irregular ; numbers 78/v, 72/ix, 76/xii, ca. 90/xxm, 
and 112 in the middle of the body. Cliteilum xiii-xix (=7). 
Male pores closely approximated, on a common median field 
about 3 mm. broad, the pores as round pits behind the setal zone ; 
the area rectangular with a well-marked border, taking up the 
whole length of the segment and encroaching on adjacent segments, 
often depressed. Spermathecal pores two pairs, in 7/8 and 8/9, 
fairly close together. 

Septum 5/6 slightly, 6/7-11/12 moderately thickened, and 
some succeeding ones slightly. Gizzard in vi, of fair size, 
moderately firm. No calciferous glands. Intestine begins in 
xviii or xix. Last heart in xiii. Testes and funnels free in x and 
xi. Seminal vesicles in xi and xii, large, lobed, and maybe united 
together over the alimentary canal ; there may be also a small 
rudimentary vesicle in xiii. Prostate lobed ; duct short, stout 
but soft, running transversely inwards. Eudimentary ovisacs 
may be present in xiv. Spermathecal ampnllse almost spherical, 
prolonged into a short thin duct; no diverticulum. No penial 
setas. 

Remarlcs, My specimens showed a shifting back of the male 
pores and of the posterior border of the cliteilum by one segment. 
The nephridia are stated to lie all in the same line, but there is no 
definite mention of the nephridiopores, which are the important 
things in this connection. 

Distribution, Sibpur, Bengal ; Nepal Valley ; ? Akyabj Burma. 
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19. Perionyx miliar di Steph. 

1915. Perionyx millavdi, Steplieiison, Mem. Ind. Mus, vi, p, 74y 
text-fig. 2. 

1920. Permtyx millardi, Stephenson, Mem. Ind. Mus. Tii, p. 205, 
X3l. ix, fig. 8. 

1920. Perionyx igatpuriemh^ Stephenson, Mem. Ind, Mus, vii, 
p. 220, pi. X, fig. 24. 

Length 40-90 mm. ; diameter 2-2*5 rfiin. Segments 126-170. 
Colour deep purple dorsally, brown ventrally, with a fairly sharp 
demarcation between the two. Prostomium epHobous J-|, sides 
of tongue converging behind, closed or uot at hinder end. Dorsal 
pores from 4/5 or 5/6. Setal rings interrupted by small gaps 
dorsally and ventrall}’, or may be unbroken ^dorsally ; breaks 
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Fig. 142. — Penonyx millardi Sfceph. ; genital area. Spth indicates the sperma- 
thecal apertures, ^ the male, and $ the female pores. The setae in 
the neighbourhood of the male and spermathecal apertures are shown. 

largest veutrally in front of clitellum, where aa^2&h or perhaps 
more; numbei's 40/ix, 41/xii, 48/xix, 41 in the middle of 
the body. Clitellum xiu-x%di (=5). Male pores small, round, 
close to the middle line, on small papilise. Spermathecal pores two 
pairs, in 7/8 and 8/9, close to the middle line, in liue with h 
(text-fig. 142). 

. No -septa thickened. G-izzard vestigial, in vi, of some size, but 
its walls thin and soft. No calciferous glands. Intestine begins 
in xviii or xix. Last heart in xiii. Nephridia end in the same 
line. Testes and funnels free in x and xi. Seminal vesicles in xi 
and xii, the posterior pair the larger, and may bulge back septum 
13/14. Prostates compact, may take up xviii and xix ; duct short 
and narrow,, soft,, only slightly shining, straight, running trans- 
versely inwards. Sj^rmathecal ampulla irregularly ovoid; duct 
short ; a single diverticulum from junction of duct and ampulla. 
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small and scale-like, oi' cauliflower-like Avith a number of small 
seminal chambers, or three-lobed with the lobes almost indepen- 
dent of each other (almost separate diverticula) (text-fig. 143). 
Penial setae 0*44-0*65 mm. long, 15-18 ^ thick, slightly curved 
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-Fig. 143. — Veriony^ ojiillavdi Steph. ; different forms of spermathecfie. 

towards the distal end, which is bluntly pointed ; 9 or 10 circles 
of spines near the tip, of fair size ; a slight bulbous swelling just 
proximal to the tip. 

Eemarhs, The similarity of the penial setae of this form to those 
of P. hainii (text-fig. 129) is striking. The spermathecal pores 
are much nearer together in the present species, the last heart is 
in xiii, the spermathecai duct is short, and the male pores are of 
simple form. 

Bistrihution. Bombay, Talegaon, Kalyan, Vivar, Igatpuri (all 
near Bombay). 

20. Perionyx minimus Btejih. 

1920. Ferionyx minimum, Stephenson, Mem. Ind. Mus. vii, p. 219, 
pi. X, fig. 23. 

Length up to 45 mm. ; diameter 1 mm. or as a maximum 1|. 
Segments 100. Yentral surface flattened. Colour a medium 
brown dorsally, a lighter brown vmitrally. Prostomium epilobous 
I, tongue cut ol£ behind. Prostomium and segment i divided by 
a middorsal groove. Dorsal pores from 4/5. Setal rings almost 
closed ventrally ; dorsal break w^ell marked, = 2 ; setae much 

closer set ventrally; numbers 26/xx, ca. 36 in middle of body. 
Oiitellum xiii or ^xiii-xvii (=4| or 5). Male pores on con- 
spicuous round papillae; the space between the papillae depressed, 
•the depression extending from the middle of xvii to the anterior 
third of xix, dumbbell-shaped inform, being encroached upon from 
the sides by the papillae. Spermathecai pores in 7/8 and 8/9, 
about a quarter of the circumference apart. 

No septa thickened. Apparently a vestigial gizzard in v, 
(Esophageal bulgings in xiii and xiv, slight, with longitudinal 
vascular striations. Intestine begins in xix. Pharyngeal glands 
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as definite lobes on each side, filling out the seginents as far back 
as vii. Last heart in xii. Testes and funnels free in s and xi. 
Seminal vesicles in ix and xii, brown in colour ; the posterior pair 
large and lobulated, meeting each other dorsally. Prostates some- 
wlmt loosely lobulated, occupying more than one segment ; duct 



Fig. 144. — Perionyx mimmus Steph. ; sperniatbeca viewed 
under the microscope. 

short, narrow, and rather soft. Conspicuous ovisacs in xiv. 
Spermathecal ampullae rounded; duct of same length as ampulla ; 
diverticula two, small, suhspherical, shortly stalked, at ental end 
of duet ; the duct becomes stouter below the diverticula (text-fig. 
144)* 'No penial set®. 

Distribution, Belgaum, Bombay Pres. 

• # 

21. Perioii 3 rx modestus 

1922, Psrionyx modestm, Stephenson, Rec. Ind. Mus. xxiv, 
p. 435. 

Length 85-167 mm. ; maximum diameter 4 mm. Segments 174. , 
Colour deep purple dorsally, violet ventrafly. Body somewhat 
fiattened dorso-ventrally. Pro*stomium epilobous tongue open 
behind. Dorsal pores from 4/5. Setae more closely set ventrally; 
dorsal break absent or very small, ventral breiik small in front 
of genital'region, absent or small behind this ; numbers ca. 38/v, 
,41/ix, 42/xii, 42/xix, and 42 in the middle of the body. Cliteliiim 
absent. Male pores at the ends of a transverse groove on xviii, 
not far from midventral line, about in line with d, Spermathecal 
pores near together, in 7/8 and 8/9, about in line with e. 

Septa 617 md 7 /S slightly thickened, 8/9 and 9/10 moderately 
so. Gizzard vestigial, in v. No calciferous glands ; oesophagus 
vdth transverse vascular striations in xii and xiii. Last fieart in 
Nephridia all end in the same line. Testes and funnels free 
in z and xi. Seminal vesicles in xi and xii, those of the same 
pair meeting in the middle line. Prostates small ; duet relatively 
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stout, stx'aigbt, shining. Spennathecse as small elongated sacs ; 
duct not distinguish able ; a minute wart-lilie diverticulum near 
base (not always). jSTo penial setse. 

Distrihuiion. OheiTapunji, Assam. 

22. Perionyx mysorensis Stej^k 

1921. Ferionyx mysorensis, Stephenson, Pec. Ind. Mus. xxii, 
p. 702, pi. xxviii, %. 10.. 

Length more than 38 ,mm. ; diameter 2 miin Segments more 
than 90. Colour light brownish purple dorsally, pale ventrally. 
Prostomium prolobous or slightly epilobous. Dorsal pores present. 
^Setal rings closed dorsally and ventrally; numbers 54-62. 
Clitelliim? ]\fale pores close to the middle line, on a transverse 
ridge across the middle of the segment. Transverse trenches in 



Fig. 145 . — Pemnyx mysorensis Stepb. ; peiiial seta ; a, general 
form, X 130 ; 5, distal end, X ca. 400. 

front and behind the ridge ; the whole contained within the 
limits of segment xviii. Spermatheeal pores in 7/8 and 8/9, near 
the middle line. , 

Septa 6/7-9/10 somewhat thickened, and also 12/13-15/16. 
Gizzard quite vestigial, in vi. No calciferous glands; lateral 
swelhngs of the (esophagus in xiii. Last heart in xii. Testes and 
funnels free in x and xi. Seminal vesicles in xi and xii. 
Prostates each a squarish mass, cut up into lobes; duct short, 
straight, passing transversely inwards. Spermathecge spherical, 
sessile on body-wall : no diverticulum (’? not fully developed). 
Penial setse (text-fig. 145) 0*44 mm. long, slightly bowed, most so 
at the proximal end ; tip tapering and fairly sharply pointed ; a 
few scattered transverse markings composed of minute teeth. 

Distribution* Porests of Shimoga or Kadur Dist., Mysore, 
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23. Perionyx nainianus {IHch.), 

1907* Fenomjchelia 7iamiana^ Micliaelsen, Mt. Mus. Plamburg', 
xxiv, p. 155. 

1909.. Micliaelsen, Mem. In d, Mus. i, 

p. 169. 

Length 85 mm. ; diameter mm. Segments ca. 105. 

Colour dark bluisb-violet dorsallv, ventrally grey ; anterior end 
violet grey both dorsall}^ and ventrally. Prostomium epilobous 
tongue open behind. Dorsal pores from 3/4, apparently a rucli- 
meiitaiy one in 2/3. Setae fairly large, nearly equidistant ; 
rings complete ; numbers differ little in the various parts of the 
body, ca. 50. Clitellum only distinguishable by colour, xiii-xviii 
(=:6). Male pores as small transverse slits jnst behind the setal 
zone, about h of circumference apart ; setse interrupted in front 
of the pores, and 5 or 6 setse median to the pores. Spermathecal 
pores in 7/8 and 8/9 about a quarter of the circumference apart. 

Septa of the anterior male region a little thickened. G-izzard 
very small but not exactly vestigial, in v. No calciferous glands ; 
oesophagus swollen in xiii and xiv, with lamellated and villous 
walls. Last hearts in xii. Nephridia of all segments similar. 
Testes and funnels free in x and xi. Seminal vesicles in xi and 
xii, rather compact, roughly mammillatecl. Prostates confined to 
xviii, relatively small, lobed, deeply incised medially ; duct about 
as long as gland, straight, rather thin, especially ectally. Sperm- 
athecse very simple, with almost spherical ampulla ; duct short 
and narrow ; no diverticulum. The setse medial from the male 
pore though not displaced are modified ; about twice as long 
(0*7 mm.) p the ordinary setse, and somewhat thickened (17/x), 
almost straight, pointed, without distinct ornamentation but with 
the highest, powers showing apparently some very fine hair-like 
structures near the tip, closely adpressed to the surface of the seta. 

Eemarks, The median setse on xviii represent an enrly stage in 
the evolution of penial setse. 

Distnhuiion. Naini Tal, W. Himalayas. 

24. Parionyx nanus Siejfh, 

1917. P€riony.v namis, Stephenson, Rec. Ind. Mus. xiii, p. 381, 
pL xvi, fig. 10. * ^ ' 

Length 53 mm, ; diameter 1*5 mm. Segments 100. Colour 
brownish-purple dorsallv, pale ventrally. Ventral surface flattened. 
Prostomium epilobous |, open behind. Dorsal pores from 5/6. 
Setal ring almost closed dorsally and ventrally (entirely closed 
yentrailj in the anterior region); numbers ca. 36/ix and the same 
in ih, 35/xix, and 34 in the middle of tlie body. Clitellum xiv- 
xvii ( s= 4), well marked. Male pores in line with or gJi^ one- 
fourth of circumference apart, slightlv. behind the setal zone, 
prolonged somewhat towards the middle line as grooves; sur- 
rounding each pore a whitish thickened patch, the whole taking up 
the wlioie ventral surface of xviii (text-fig. 146). Spermathecal 
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pores in 6/7 and 7/8, widely apart (nearly j of circumference), 
large and patent. 

JNo septa notably thickened. Gizzard vestigial, in v. (Esophagus 
bulged in ix, with transverse vascular channels. Intestine begins 
in six. Last heart in xii. Testes and funnels free in x and xi. 



Fig, 146 . — Ferionyx omnus Steph.; male genital area. 

Vesiculse seininales large, in xi and xii, those in xi fusing together, 
but not those in xii. Prostates occupying xvii-xix; duct thin 
and soft, bent once on itself with the convexity forwards. 
Spermathecse simple in form, ampulla pear-shaped ; duct broad 
and short, not sharply marked off; diverticulum single, wart-like, 
sessile, not chambered, at the junction of ampulla and duct. No 
penial setae. 

Disirihxitionu Pashok, Darjiling Dist., E. Himalayas, 

25. Perionyx pallidus Buph. 

1917, Ferimyx pallidus, Stephenson, Bee. Ind. Mus. xiii, p. 376, 
pi. xvi, figs. 5, 6. 

Length 80 mm. ; diameter 3| mm. Segments 118. Colour 
pale, a purple tinge anteriorly on th‘e dorsal side, and a median 



Fig. 147. — Steph. ; sperma* Fig 148 . — Terimiyx pallidus 
theca under the microscope ; a, bulging Steph. ; penial seta ; 

perhaps representing an incipient X -35. 

seminal chamber, 

purple stripe throughout. Prostomium epilobous - Dorsal 
pores from 4/5. Setal rings quite closed ventraiiy, almost so 
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dorsaliy; setae closer set ventrally : numbers 53/v, 72/ix, 52/ xi, 
64/xii, 52/xix, and 70 in the middle of the body. Clitelliim xiii— 
xvi ( = 4), slightly s^vollen. A transverse groove on segment 
xviii, in which are the male pores, small cracks of circum- 
ference apart. Spermathecal pores small, slit-like, in 6/7 and 
7 /8, the same distance apart as the male pores. 

Septa 5/6 and 6/7 thin, 7/8-9/10 slightly thickened. Gizzard 
vestigial, in vi. Within the oesophagus, in xiii and xiv, are 
longitudinal folds, scarcely to be called lamellae. Intestine begins 
in xvii. Last heart in xiii. Nephridial ducts terminate in the 
same line. Testes and funnels free in x and xi. Seminal 
vesicles in xi and xii, fused in each segment over the alimentary 
canal. Prostates very small; duct runs straight inwards. 
SpermathecsB (text-fig. 147) small, ampulla sac-like, rather con- 
stricted in the middle; duct short, scarcely separately distin- 
guishable ; diverticulum absent (? developing). Penial setae 
(text-fig. 148) scarcely modified, of the ordinary form, 0T75 mm. 
long, 17 /JL thick ; a few fine scuipturings on the distal half. 

RemarTcs, Another form showing an early stage in the evolution 
of the penial setae. 

Distrihition, Kalimpong, Darjiling Dist., E. Himalayas. 

26. Perionyx pincerna Ste 2 :th, 

3916. Penonyx pincerna) Stephenson, Kec. Ind. Mus. xii, p. 319, 
pi. xxxi, figs. 12, 13. 

Length 45 mm, ; diameter 3 mm. Segments 88. Colour light 
brownish grey. Body cylindrical, not flattened. Prostomium 


Jam 


Fig, l4:^.^Fenon]/a! pincerna Steph. ; Pig. ^6Q.-^Per^onyx piiwmm 
male genital area. Steph. ; distal end of 

penial seta. 

epilobous tongue cut off behind. Dorsal pores from 4/6. 
Setal ring with siaall and irregular dorsal break, on the average 
less than 2 yz ; ventral break small and irregular, or niay be 
wanting in front of clitellum;* setse set closer ventrally than 
dorsally; numbers 47/v, 57/ix, 60/xii, 50/xx. Clitellum indis- 
ting^jishable. A transversely oval depression on xviii, deepest at 
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its margin, so that the middle of its floor is somewhat raised 
above its periphery ; a thick whitish lip surrounds the whole and 
extends over the posterior half of xvii and anterior halt* of xix ; 
male pores perhaps in c or ; a few penial setas visible as black 
points (text-fig. 149), Spermathecal pores small slits near the 
middle line, in 6/7 and 7/8, ca. of circuuiference apart. 

Septa 5/6-9/10 slightly thickened. Gizzard of moderate size, 
in V, with soft and thin walls, and hence in some degree vestigial. 
Intestine begins in xviii. Last heart in xii. Nephridia opening 
in the same line. Testes and funnels free in x and xi. Seminal 
vesicles in xi and xii, single in each segment, arching over dorsal 
vessel and gut. Prostates confined to xviii, small, lobed ; duct 
narrow, of the same diameter throughout, soft, not shining, with 
slightly w’avy. course. Spermatheca simple oval sacs sessile on 
the body- wall, without distinguishable duct; no diverticulum. 
Penial seta (text-fig. 150) 0*63 mm. long, 24 ^ thick at the middle; 
simple in form, straight except for a bend at the proximal end, 
tip slightly curved and blunt; faint sculpturings near the tip 
appearing as fine points in about a dozen irregular and much 
broken circles. 

Beinarhs, See note on P. inornaius. 

Distribution, JSiear Ghoom, B. Himalayas. 

27, Perionyx pokhrianus Btejph, 

1920. Fenoni/,v pokJiriamis^ Stephenson, Mem. Ind. Mus. vii, 
p. 208, pi. ixj figs, 10, 11. 

Length 65 mm. ; diameter 3 mm. Segments 96. Colour pale 
violet dorsally, unpigtuented ventrally, Prostomium epOobous 
tongue open behind. Dorsal pores from 4/5. Setal rings 
almost closed dorsally and ventrally, and may be quite closed in 



Fig. 152.— Perionpas polchrmim 
Steph, j spermatheea. 

hinder part of body ; setae slightly closer set ventrally ; numbers 
50/v, 58/ix, 54/xii, 48/xix, and 44 in the middle of the body. 
Olitellum xiii-xvi (;5=4). A-pai? of papillae on xviii, midventrah 
touching each other, taking up the greater part of the length of 
the segment, not delimited from the rest of the surface on their 
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outer sides, but bounded in front and’ behind by a common trans- 
verse groove (text-fig. 151). Male pores on the papillae, neai' the 
middle line, and nearer the posterior than the anterior limit of the 
papillae. t>permathecal pores in 6/7 and 7/8, very close together, 
nearly in line with h. 

IN'o septa markedly thickened. G-izzard in v, large, barrel- 
shaped, rather soft but not otherwise vestigial. Intestine 
begins in xviii. Last heart in xiii. Nephridia apparently ter- 
minate in the same line. Testis sacs in x and xi, both continuous 
dorsal ly over the oesophagus and dorsal vessel ; that in x veiy 
delicate, that in xi delicate and covered over by the seminal 
vesicles. Seminal vesicles in xi and xii, large, with granular 
surface, each meeting its fellow in the middle line dorsally. 
Prostates large, in xvii-xix, much indented ; duct rather short, 
soft and thin, irregularly twisted, somewhat dilated at the ectal 
end. Spermatheeal ampulla very irregularly lobed ; duct short, 
constricted off from ampulla; diverticula as about three small 
swellings on the upper half of the duct (text-fig. 152). No 
penial setae. 

Distribution, Sitong, Darjiling Dist., E. Himalayas. 


a, var. affinis Steph, 


1920. Perionyx pohhrianus var. affinis^ Stephenson, Mem. Ind. Mus. 
vii, p. 210, pi. ix, figs. 12, 18. 

Length 55 mm.; diameter 2|mm. Segments 105. Colour a 
light slaty or purplish dorsally with darker median stripe, pale 
veutrally. Prostomium epilohoiis |, tongue open behind. Dorsal 



Steph. . var. affinis ; male . 

genital field. Eig. lH.-—Fmonysii poJchrmms Steph. 

var, affinis ; spermatheca. 


pores from 4/5. Setal rings almost unbroken dorsally and 
ventrdly; numtors38/v,44/ix, 45/xii, 37/xk, and 36 in middle 
oi body. Olitellum _xm-xvi (=4). Male field (text-fig. 153) as a 
depression with sloping sides, on which are placed the papillae of 
the male porM; papillm delimited by grooves in front and behind, 
and separated by a s ight interval in the middle line ; pores as small 

t Spe™athecal pores, in 
o/i md //8, m hue with the interval cd, 

; A number of the anterior sepf, a slightly thickened. Gizzard 

m V, of moderate size and fairly firm. Intestine begins perhaps 
ip zvm. last heart in xii. The nephridM ducts ap^at to- 
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end at different levels on the body-wall, but no regular alterna- 
tion; no end bladders. Testis sacs in x and xi. Seminal 
vesicles with granular surface, in xi and xii : those in xi 
continuous with the testis sac ; the pair in each segment fused 
together. Prostates large, taking up the whole of. xvii-xix, 
deeply indented by the septa, and otherwise, much incised; duct 
moderately long, hent with the angle backwards, soft and rather 
thin in its ental portion, thicker and shining eetally. Sperma- 
thecal ampulla large, irregularly lobed ; duct stout, slightly shiny, 
well marked off, considerably longer than ampulla ; diverticulnra 
a rounded knob on the ental end of the duct containing two 
seminal chambers (text-fig. 154), No penial setae. 

Eemarlcs, The differences from the type-form consist in the 
smaller numbers of the setae, the configuration of the male field, 
the degrees of separation between the male and spermathecal 
apertures, the length of the spermathecal duct, and the position 
of the last heart. 

Distrihition, Sitong and Sitong Eidge, Darjiling Dist., E, 
Himalayas. 

28. Perionyx polsrtheca, nom. nov. 

1916. Eei'ionyx sp., Stephenson, Eec. Ind. Mus. xii, p. 323, pi. 
xxxi, figs. 17, IS. 

Length 8 mm. ; maximum diameter 1 mm, Segpients more 
than 30. In the living animal ground-colour whitish, each 
segment girdled with a broad dark band; preserved, the bands 



Fig. 155.— PeWowyar polytheea Stepb. • Pig. 156. — Perionyx polytheaa 
male genital are^. Steph, ; distal end of penial seta, 

are dark purple, take up more than the middle third of each seg- 
ment, and are less distinct ventraliy, especially behind the genital 
region. Prostomium epilobous tongue cut off behind by a 
curved posterior border. Dorsal pores from 4/5, ' Setfe in un- 
broken rings, not countable; closer set ventrully. Clitelluin 
not distinguishable. Male area (text-fig. 155) a cleaa-cut trans- 
verse oval occupying the whole length of . the segment. Male 
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pores as black poinls on two considerable rounded almost confluen 
papillae on the floor of the depressed oval area. Spermatheca 
pores seven pairs, from 2/3 to 8/9, as minute white points (not 
visible in all the grooves externally) near the middle line. 

No septa are specially thickened. Gizzard entirely absent, 
No calciferous glands. Last heart in xii. Testes and funnels free 
in X and xi. Seminal vesicles in xii, nearly but not quite touching 
in the middorsal line. Prostates confined to xviii, compact ; duet 
stout and very muscular, somew'hat bent. Spermathecse seven 
pairs; ampulla ovoid, 0*24 mm. long (except the first which is 
somewhat smaller); duct short and somparatively stout, half 
as long and half as thick as ampulla; diverticula one or two, 
globular, attached by short stalks to junction of ampulla and duct. 
Penial setss (text-fig. 156) 0-27 mm. long or possibly 0*3 mm., 
7fi thick near the base, straight and rod-like, tapering very 
gradually along the shaft, more rapidly near the tip, w&ch is 
bluntly pointed ; distal end ornamented with fine spines. 

Bemarlcs. When I described this species I did not name it, 
because the description of P. ceylanetisis, w'hich Michaelseii had 
described from the same place (Peradeniya, in Ceylon), was not 
at that time accessible to me, and I thought that the present 
worm might* possibly be identical with that. It is, however, a 
very characteristically distinct species; the minute size aud 
the very large number of spermathecse, with the coloiu’ing, mark 
it out immediately. 

^ The single specimen had been mutilated behind at some previous 
time. On account of its small size the internal anatomy was 
investigated by means of sections. 

Bishnbuiion, Peradeniya, Ceylon. 

29. Perionyx pullus Stejph, 

1920. Ferionyx pulhs^ Stephenson, Mem. Ind. Mus. vii, p. 217, 
pi. X, fig. 22. 

Length more than 62 mm. ; maximum diameter 3*5 mm. Seg- 
ments more than 165. Colour dark grey both dorsally and 
ventrally. Ventral surface concave, except at anterior end. 
Prostomium epilobous tongue triangular ; a groove continued 
back from prostomium as far as ciiteilum. Dorsal pores from 1/2. 
Setal rings interrupted dorsally, zz:=zZyz in front of ciiteilum, 
2yz behind; ventral break absent, or small and irregular ; set^ 
very small and closely set on ventral surface ; numbers behind 
ciiteilum ca. 60, further back ca. 64. Olitellum xi-xx ( = 10), 
Male field on xix (in the single specimen), a rectangular area 
delimited at the sides by slight grooves, and in front and behind 
by deep trenches which coincide with the intersegmental furrows, 
Male pores apparently on two small whitish papillse very close 
together. Spermathecal pores in 7/8 and 8/9, close to the middle 
line. 

No septa special};|, thickened. Gizzard entirely absent. Pharyn- 
geal glands bulky, ei^ending back as largd masses on the alimentary 
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canal as far as ix. GGsophagus bulged laterally, and its -wails 
vascular, iu x-xiii. Intestine begins in xvii. Last heart in xii. 
IN'epbridia end approximately in the same line. Testes and 
funnels free in x and xi. Seminal vesicles in xi, xii, and xiii, 
relatively small, racemose in appearance. Prostates in xix, small, 
each consisting of a number of finger-like lobes in a bnshy cluster ; 



Fig. 157. — Steplu; spermatheca. 

duct small and soft. Ovarian funnels in xiii, Spermathecal 
ampulla very irregular in shape, narrowing below to become the 
duct, which is about as long as the ampulla, and itself narrows 
towards its eetal end; diverticula about three small rounded 
sessile chambers around the lower part of the ampulla (text- 
fig. 157). No penial setae. 

Eemarlcs. The single specimen showed an abnormal position of 
the posterior male organs and male pores, but the abnormality 
was limited to these, the female organs and all in front having the 
usual situation. There appeared to be an additional pair of 
minute seminal vesicles in xiv. 

Distribution, Belgaum, Bombay Pres. 

30. Perionyx pulvinatus Ste^h, 

1916. Terionyx piilmnatus, Stephenson, Eec. Ind. Mus. xii,, 
p. 317, pi. xxxi, figs. 10, 11. 

Length 57 mm. ; maximum diameter 3*5 mm. Segments 126. 
Colour a deep brown dorsally with darker median stripe ; lighter 
anteriorly ; ventral surface pale. Body dorso-ventrally com- 
pressed, ventral surface flat. Prostomium epilobous tongue 
cut off behind. A median dorsal groove over prostomium 
and first two segments. Dorsal pores from 5/6. Setal ring with 
small and irregular dorsal break=2-32^i:, the neighbouring setal 
intervals also irregular ; ventral break absent ; setae set much closer- 
ventrally than dorsally, all small; numbers 56/ vi, 54/ix, 50/xii, 
48/xix (approximate in each case). Clitellum xiii~J xix (=6|),. 
rather indefinite. A conspicuous depression on xviii, extending 
slightly on to xvii and xix, rectangular with rounded corners, 
and rather broader than long, almost entirely occupied by two- 

2 k 
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longitudinally oval cushions which are in apposition in the middle 
line (text-%. 158). Male pores anterior and internal to the 
middle point of each cushion, in front of the setal zone. Sperma- 
thecal pores large, in 7/8 and 8/9, opposite the tenth seta on 
each side. 

iN*© septa notably thickened, perhaps 6/7 slightly so. Gizzard 
vestigial, in vi. (Esophagus swollen in ix and x, the walls having 
here apparently a lamellate structure. Intestine begins in xv. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles two pairs, those in xi completely fused to form a single 



Fig. 158. — ’Berimyx puhinatm Steph. ; Steph. , spermatbeca. 

male genital area. 

large lobed mass ; the posterior pair double in xii, but extending 
back and fusing incompletely in xiii, completely fused in. xiv and 
XV. Prostates occupying xviii and xix, lobed ; duct stout, beginning 
in the middle of the gland, forming a loop with its convexity 
forwards, bound down to the body-wall by a number of bands, 
and broadest towards its termination. Spermathecal ampulla 
irregularly shaped, roughly pyramidal, with nodular surface ; 
duct as long and almost as wide as ampulla 5 no diverticulum 
(text-fig. 159), iS'o penial setae. 

Eemarlcs, The original must be wrong in stating that the 
spermathecal pores are half the circumference apart. 

Distribution, Near Ghoom, E. Himalayas. 

31- Perionyx rimatus 

1920. Derionyx rimaius, Stephenson, Mem. Ind. Mus. vii, p. 200, 
pi. ix, fig. 9. 

Length 80 mm.; diameter 4*5 mm. Segments 107. Body 
rather flattened. Colour light purple dorsally in the anterior 
part, pde except fora median stripe in the posterior half; pale 
ventraily. Prostomium epilobous Dorsal pores from 4/5. 
Setal rings closed or almost so both dorsally and ventraily ; setae 
smaller and closer set ventraily; numbers 59/v, 63/ix, 64/xii, 
56/xix,^ 56 in middle of body. Clitellum xiii-xvi (= 4 ). Male 
pores in a deep transverse crack across the middle of xviii, 
apparently very near the middle line. Spermathecal pores small,, 
rather close together, in 6/7 and 7/8, in line with e or the 
^pace edn 
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Some slight thickening of the septa in the anterioi' part of the 
body, 7/8 and 8/9 most thickened. Gizzard vestigial, in v. 
Intestine begins behind the prostate. Last heart in xiii, iN'eph- 
ridia end in the same Jine. Testis sacs in x and xi | that in x 
lobed, appearing as a number of ovoid lobes lying side by side in 
a transverse series, enclosing oesophagus and hearts ; that in xi 
smaller. Yesiculae seminales in xi and xii, with granular 



Fig. 160.— Permiyx rimatus Steph. ; spermatbeea. 

•surface, each pair fused dorsally above the alimentary canal, that 
in xi overlying the testis sac which is independent. Prostates 
•occupying xviii and xix, much indented ; duct much twisted, 
thin, not firm and shining, ectal end rather stouter. Sperma- 
thecal ampulla a large irregular sac; duct moderately stout, half 
as long as ampulla; diverticula as a few small warts on duct 
•a short way below base of ampulla, in a cluster of about half a 
■dozen (text- fig. 160). jN'o penial setae. 

Bemarhs. Eesembles Mmalayanus in possessing testis sacs, in 
being of lighter colour than is usual in the genus, and in coming 
from Darjiling Dist. 

Distribution, Sitong, Darjiling Dist. 


S2, Perionyx saltans A, <x. Bourne. 

1886. Perionyx saltans, Bourne, P. Z. S. 1886, p. 669, 

1895. Perionyx saltans, Beddard, Monog. p. 439. 

1900. Perioriy.v saltans, Michaelaen, Tier, x, p, 210. 

1921. Perionyx saltans, Stephenson, Eec. Ind. Mus. xxii, p. 760. 

Length 60 mm.; diameter 2mm. Segments 61. Setal rings 
almost closed; numbers 45-54. Nephridiopores alternating in 
position in successive segments in line with the 11th and 17th 
setae ; a segment which has the pore in the outer position on one 
side has it in the inner position on the other. Olitellum xiv-xvi 
( =3). Male pores on papillae in a median pit. Spermatheeal pores 
three pairs, in 6/7*-8/9, near the middle line, in line with d. 

Spermathecse with two minute diverticula. 'No penial setae. 

EemarJcs. There is just a possibility that the worm I described 
in 1921 as belonging to this species may not do so in reality, as 

2a2 
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it was not fully mature: I therefore give the following data 
separately, instead of incorporating them above, 

length 40 mm. Segments 108. Prostomium epilobous |. 
Dorsal pores from 3/4 or 4/5. Setse 46-50, the rings closed 
ventrally, and almost so dorsally. The depression containing 
the male pores has sloping sides, and takes up the whole length 
of xviii. The nephridia end in considerable end-sacs, as in 
P. sansiharicus. In one of the spermathecse there was, instead of 
two small diverticula, a single one, bilobed ; in the others there 
were two. 

Bourne remarks that “ it is a very strong little worm, and the 
name refers to its power of leaping into the air when touched.’’ 

Distribution. Nilgiri Hills, S. India. 

33. Perionyx sansiharicus Mc/iw 

1909. Fenonyx sansiharicus, Michaelsen, jMem. Ind. Mas. 
p. 174. 

1920. Penonyx sansiharicus^ Stephenson, Mem. Ind. Mus. vii, 

p. 204, pi. ix, fig. 7. 

1921. Perionyx sansiharicus^ Stephenson, Eec. Ind. Mus. xxii, 

p. 761. 

1891. Perionyx sansiharicus^ Michaelsen, Mt. Mus. Hamburg, ix, 
pt. 1, p. 4, pi. i, tig. 1. 

1895.- Perionyx sansibariais, Beddard, Monog. p. 438. 

1900. Perionyx sansiharicus, Michaelsen, Tier, x, p. 209. 

1903. Penonyx sansibancus, Michaelsen, Sb. Bohm. Ges. Prao-,. 
xi, p. 8, text-fig, E. ” 

length 32-63 mm.; diameter 2|-3|mm. Segments 84-108. 
Colour purple dorsally, pale veutrally; the purple darker 
anteriorly, and extending partly onto the ventral surface there. 
Prostomium epilobous first segment with median furrow. 
Pirst dorsal pore may be found as far forwards as 2/3, but varies. 
Setal rings closed, ventrally somewhat more completely than 
dorsally ; numbers 44/v, 54/ix, 58/xii, 47/xix, and 56 in the 
middle of the body. JSephridiopores in two series on each side,, 
the series widely separated, one about ^ of circumference from 
the midventral, the other, on alternate segments, not quite I of 
circumference from the middorsal line. Clitellum ring-shaped,, 
xiii-xvii ( = 5). Male area somewhat variable; depressed, broader 
than long, taking up the whole of the length of xviii j male 
pores close to middle line and usually in front of setal zone, the 
ring of setSB sometimes continuous across the segment immedi- 
ately behind the pores ; sometimes the whole area is not 
depressed, but only two crescentic depressions, one in front and 
one behind a transverse ridge bearing the pores. Spermathecal 
pores 6/7, 7/8, and 8/9, near the middle line. 

No septa noticeably thickened. Gizzard entirely vestigial; in 
vi. (Esophagus may be wider, and the wall ridged and vascular. 
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ill xiii; or there may be no such change. Last heart in xii. 
Kephridia with alternately dorsally and ventrally placed terminal 
vesicles. Testes and funnels free in x and xi. Seminal vesicles 
in xi and xii, racemose. Prostates with large deeply indented 
glandular portion; duct thin, rather short, straight. Sperma- 
tliecal ampulla pear-shaped, narrowing to a short cluct ; a sinall 
thickly pear-shaped diverticulum, one-fourth of the length of the 
ampulla, placed on the inner side of the duct, consisting of a 
few indistinct seminal chambers aggregated together on a short 
stalk. No penial setae. 

Bemarhs, One of the peregrine species of the genus. 

Michaelsen on examining his first batch of specimens (from 
Zanzibar) thought that penial set^e were present, though he was 
unable actually to isolate any; examination of specimens from 
India, however, failed to reveal any. I have had a large number 
of specimens through my hands, and have never found any. 

Distribution, Baroda, Igatpuri, Manmad, Wathur near Maha- 
hleshwar, Londa near Castle Bock, all in "Western India ; Khandwa, 
Central Provinces ; Kala Khiind (between Khandwa and Indore), 
Central India ; Coonoor and Kotagiri in the Nilgiris ; Kodaikanal 
in the Palni Hills. Outside India it has been found in Zanzibar, 
whence it was first recorded. 


34. Perionyx sMllongensis 

1920, Derionyx sUllongensis, Stephenson, Mem. Ind. Mus. vii, 
p. 213, pi. ix, fig. 17. 

Length 66 mm.; diameter 3 mm. Segments 120. Circular in 
transverse section, not flattened. Colour a dusky purple dorsally, 
ventral surface uiipigmented. Prostomium epilobous tongue 



Fig, 161 . — Dmonyx sMlImgemis Steph. ; spermatheca. 

open^behind. Dorsal pores from 8/4. Dorsal and ventral breaks 
in the sefcal rings small, and in the hinder part of the body absent; 
setse rather closer set ventrally; numbers 42 /y, 46/ix, 49/xii, 
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48/xix, and 41 in the middle of the bod.y. Ciiteiluin siii-xvii 
(=5), inconspicuous. Male area white, rather swollen; pores 
fairly conspicuous, rather close together, about in line with setal 
interval ccl, Spermathecal pores in 7/8 and 8/9, in line with the 
interval he. 

Septa of anterior region slightly thickened, 6/7-9/10 perhaps- 
most so. Gizzard in vii of fair size, walls somewhat soft. 
Intestine begins in xvi. Last heart in sii. Nephridial ducts end 
approximately in the same line. Testes and funnels free in x 
and xi. Seminal vesicles in xi and xii, large, smooth, meeting^ 
dorsally or actually fusing. Prostates confined to xviii, lobed ; 
duct short, stoiit but without muscular shimmer, straight. Small 
ovisacs in xiv. Spermathecal ampulla an ovoid sac ; duct half as 
long as ampulla, very stout ; diverticula as two clusters of seminal 
chambers on the duct just below the base of the ampulla, each 
cluster cauliflower-like and sessile. Penial setae 0*87 mm. long, 
20 IX thick ; shaft straight, tip slightly bowed and bluntly pointed 
ornamentation of about eight rings of fine spines. 

DiBirihiition, Shillong, Assam. 

35. Perionyx sikkimensis {Mich,). 

1907. Ferionychella sikkimensis , Michaelsen, Mt. Mus. Hamburg,. 

xxiv, p. 156. 

1909. Ferionychella sikkimensis, Michaelsen, Mem. Ind. Mus. i, 

p. 170, pL xiil, figs. 32, 13. 

1910, Fenonyx sikkimensis (pait.), > Michaelsen, Abh. Ver; 

Hamburg, xix, p. 60. 

Length ca. 120 mm.; diameter 4-5 mm. Segments 109 (hinder 
end regenerated). Colour dorsally violet-grey, darker in front ; 



Fig. 162 . — Ferionysc sikkimensis 

(Mich.) ; spermatheea made 
transparent by acetic acid ; 
X 20. 



ventrally grey. Prostomium epilobous ca. | ; segment i divided 
by a median furrow. First dorsal por^ at 7^8 if not 6/7). Setae 
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rather small ; circles nearly complete, only slightly and irregularly 
broken dorsaliy ; set® more closely set ventrally than dorsally ; 
numbers 60/vii, 64/x, 78/xiii, 72/xxv. Ciitellum xiii-xvii (=5) ; 
in the middle part ring-shaped, interrupted ventrally in front and 
behind. Male pores on small papilke, ca. ^ ol: circumference 
apart; the surface between the pores somewhat depressed. 
Spermathecal pores in 6/7 and 7/8, ca. o£ circumference apart ; 
inconspicuous, only seen from inside. 

Septa 6/7-16/17 thickened, those in the middle of the series 
most, the others gradually thinner. G-izzard small, cylindrical, in 
vi (?), hardly thicker than the rest of the oesophagus, but not exactly 
vestigial, the muscular coat being fairly strong. No calciferous 
glands. Last heart in xii (?). Testes and funnels free in x and 
xi. Seminal vesicles large, in xi and xii, meeting dorsally and 
embracing the cBsophagus. Prostates rather small and compact ; 
duct leaves at a medial incisure, is fairly thick and nearly straight, 
about as long as the glandular part. Spermathecal ampulla fairly 
long, almost cylindrical ; duct somewhat shorter and thinner, not 
set off from ampulla; no diverticulum (text-ffg. 162). Penial 
set® (text-fig. 163) apparently one per bundle, ca. 0’9 mm. long, 
28 }x thick ; almost straight, only slightly bent at the distal end ; 
narrowing a little distally, with fairly sharp and simple point; 
distal part of seta ornamented with irregular, sometimes oblique, 
transverse rows of small triangular teeth. 

Bistrihution, Sandakphu, Kurseong, and doubtfully Subarkum, 
iu Darjiling Dist., E. Himalayas. 

a. var. michaelseni, nov. nom. 

1910. Ferionyx sihkimensis (part.), Michaelsen, Abb. Ver. 
Hamburg, xix, p. 60, p£ fig. 6. 

Male pores on the border of a thick circular wall, in the middle 
of which is a deep triangular hollow. Penial set® 0*6 mm. long, 
20 fi thick, sliglitly bent proximally, almost straight distally ; the 
tip, after showing a constriction, broadens and is cut off obliquely, 
the section being almost circular; ornameutation rather more 
sparing than in the type form. 

Eemarks, This form was described but not named by Michaelsen ; 
the penial set® seem to entitle it to separate recognition. 

Distrihuiion, G-angtok, Sikkim, E. Himalayas. 

36. Pexionyx simlaensis (Mich.), 

1907. FerionycTiella siinlaensis, Michaelsen, Mt. Mus. Hamburg, 
xxiv, p. 157. 

1909. Ferionyckella smilamsis, Michaelsen, Mem. Ind. Mus. i, 
p. 172, pL xiii, figs, 14, 15. 

Length 85-100 mm. ; maximum diameter 4-5 mm. Segments 
ca. 128. Colour in general violet-red ; at the anterior eud darker, 
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a deep blue-violet; ventrally grey. Prostomium epilobous f, 
tongue open behind. Dorsal pores from 4/5. Selal rings 
almost complete, indistinctly broken dorsallv ; setae set much closer 
ventrally than dorsallv; numbers 45/V, 46/viii, 52/xii, 45/xix, 
45/xxvi. Clitellum ring-shaped, xiii-xvii (=5); interrupted 
ventrally in xiii. Male area (text-fig. 164) occupying whole of 
xviii, depressed, rectangular with rounded angles, rather broader 
than long, bounded laterally by raised glandular regions, and 




m. 


Pig. 164 . — Ferionyx simlaensis (Micb.); Pig- 165 . — Permiyen smlaensis (Mich.); 
male genital area ; X 7. spermatheca ; X 20. 

containing a pair of nearly circular cushions, each of wliicb bears 
a conical pointed penis-hke projection directed obliquely backwards 
and towards the middle line. The male pores are in the middle 
of the cushions ; and from them is prolonged on to the anterior 
surface of each penis a groove leading to its tip. No sette betw^een 
the male pores ; setss cease on the glandular thickenings lateral to 
the male area. Spermathecal pores in 7/8 and 8/9, ca. y\) of 
circumference apart. 

No septa specially thickened; those in the testis region and 
some adjacent ones a little thicker than the rest. Grizzard very 
small, in v; its walls, howwer, are of some thickness. No 
calciferous glands. Last heart in xiii. No perceptible difference 
between the nephridia of different segments. Testes and funnels 
free in x and xi. Seminal vesicles four pairs, in ix, x, xi, and 
xii-xiv, large, much incised. Prostates compact, thickly 
disc-shaped, much incised; duct fairly thick, irregularly bent, 
about as long as the glandular part, Spermathecal ampulla large, 
sac-like, the surface areolated, with numerous closely set bladder- 
like projections, some of which overhang somewhat ; duct much 
shorter and thinner than the ampulla; diverticulum almost 
completely surrounding the duct, composed of numerous seminal 
chambers, and hence mammillated, opening into the ectal part of 
the ampulla (text-fig. 165). 

Distnhuiion. Dharmpiir, Simla Hills. 

S7. Perionyx turaensis ^teph, 

,J920. Perionyx turamm^ Stephenson, Mem. Ind. Mus. vii,p. 216, 
pL X, figs. 20, 21. 
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Length 74 mm.; diameter 2 mm. Segments 132. Colour dark 
hrownish-purple dorsally, with still darker median stripe, 
unpigmeuted ventrally. Prostomium epilobous | or rather 
more, tongue squarish, either open or closed behind. Dorsal 
pores from 4/5 or 5/6. Setal rings almost closed Yentrally, a 
small bi'eak dorsally ; ventral setae closer set and apparently 
smaller than the dorsal ; numbers 48/v, 56/ix, 54/xii, 44/xix, and 
55 in the middle of the body. Clitellum includes | xiii and 
whole of xvii (= 4|). Male pores close together near the 
middle line, on small round papillae which are situated in a slight 
common depression. Spermathecal pores in 7/8 and 8/9, close 
together near the middle line. 

]?7o septa specially thickened, 8/9 slightly so. Grizzard vestigial, 
in vi. Calciferous glands in xiii as well-defined ovoid swellings 
with longitudinal vascular channels. Intestine begins in xviii. 



Fig. 167. — I^erionyx Uiraenm Steph. ; 
distal end of penial seta ; X 700. 


Last heart in xii. Testes and funnels in x and xi, those in x 
perhaps contained within a testis sac. Seminal vesicles in xi and 
xii, large, contiguous in the middle line. Prostates confined to 
xviii; duct short and moderately stout, transverse in direction. 
Spermathecal ampulla with lobulated anterior border ; duct thick, 
short, not definitely marked off; diverticula as a few small 
rounded knobs at the ental end of the duct, perhaps not always 
present (text-fig. 166). Penial set® (text-fig. 167) 0’5 mni. long, 
11 fi thick; shaft straight with a slight curvature at distal end, 
tapering rather rapidly ; tip cut off squarely and carries five or 
six fine spines ; six circles of fine spines also just proximal to tip. 

Distribution- Garo Hills, Assam. 
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38. Perionyx variegatus (Mich,). 

1907. Ferionychella variegata^ Micliaelsen, Mt. Mus. Hamburg,, 
xxiv, p. loS. 

1909. Ferionj/chella variegataj Michaeiseii, Mem. Ind. Mus. i, 
p. ]67, pi. xiii, %. 11. 

Length 21-24 mm.; diameter 2-2|- mm. Segments 49-63. 
Shape that of a land Planarian or leech ; body very short and 
depressed, narrowing towards both ends, the hinder rather 
slenderer than the anterior. Colour primarily yellowish grey;, 
dorsnm speckled with dark violet-grey spots; a dark longitudinal 
dorsal stripe. Prostomium epilobous f, tongue open behind; 
a median furrow over tongue and back to hinder end of 
segment i. First dorsal pore in «5/6. Setae moderately large ; rings 
only sliglitly interrupted dorsally, zz = l^yz; ventral interruption, 
indistinct ; setae rather closer set ventrallv than dorsally ; numbers 
in middle of body ca. 45-60. Clitellum siii-xvii (=5); only 
distinguishable dorsally, by difference in pigmentation, Male 
pores on prominent circular papillae, ca. of circumference apart,, 
about in line with the papillae take up nearly the whole length 
of the segment ; eight or nine setae intervene between the pores,, 
some of them on the papillae. Spermathecal pores three pairs, in 
6/7-8/9, about in line with 7i, and further apart than the male 
pores. 

Septa throughout the body stronger than is usual in earthworms ; 
7/8 and 8/9 specially strong. G-izzard very small, in v; very little- 
thicker than the rest of the oesophagus, but with well-developed 
muscular coat, which reduces the width of the lumen. No 
calciferous glands or gland-like widenings of the tube. Intestine- 
begins in xiv. Last heart in xii. Nephridia with a long and 
moderately thick terminal vesicle; Funnels in x and xi, free. 
Seminal vesicles three pairs, large, in x, xi, and xii. Prostates- 
intermediate in structure between the Plutellus and Pheretima 
types; glandular part kidney-shaped, consisting of a much-branched 
glandular tube, the branches compressed by a thin enveloping 
membrane; duct fairly long, slightly bent. Spermathecal ampulla, 
globular; duct as long as ampulla, scarcely thinner, set off by a 
slight constriction ; no diverticulum. No penial setm. 

Distnhuiion. Phallut, Dai’jiling List., E. Himalayas. 


Subfamily OCTOCHiETIN^. 

1899. Typhseinse + Benhamime (part.), Michaelsen, Zool. Jahrb.; 
Syst. xii, p. 242. ^ 

19(X). Octochaatinse -j- Trigastrinse (part.), Michaelsen, Tier, x, 
pp. 318, 330. _ _ . . 

1903. OctochgetinjB -{- Trigastrinm (part.), Michaelsen, Geoff. Verbr.. 
Olig. pp. 108, 109. 

1909. OctochiBtinm + Trigastrinse (part.), Michaelsen, Mem* Ind. 
Mus. i, pp. 122, 203. 
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1910. Octochsetinse -}- Trityastrinse (part.), Micliaeisen, Abh. Ver. 

Hamburg, xix, p. 25. 

1915. OctochjetineD, Steplieuson, Mem. Ind. Mus. \L p. 103. 

1917. Octocluetinae, Stephenson, Eec. Ind. Mus. xiii, p. 359. 

1921. Octochsetinse, Stephenson, P. Z. S: 1921, p. 103. 

1921. Octochaetinse, Michaelsen, Mt. Mus. Hamburg, xxxyiii, p. 36. 

Arrangement of setse from pure lumbricine to pure perichaetine.. 
One cesopbageal gizzard in one simple segment, or two in two 
simple segments, or one enlarged gizzard in a space which 
represents two or more fused segments ; in the last two cases 
calciferous glands in the region of segments x~xiii. Excretory 
system of meganephridia along wdth micronepliridia, or micro- 
nephridia alone, the latter never having the form of sacs.. 
Sexual apparatus from pure aeanthodriline to pure microscolecine. 

Bistrihution, In all parts of India, more sparsely in the ISTorth. 
Outside India in New Zealand (genera Octochmtus, Dinoclrilus^ and 
Boplochcetina) and South Madagascar (genus JSowascolex). 

The subfamily was instituted, under the name Typhseinm, for 
the genera OctoclicBtus, Dinoclrihts^ and HoplochceteVa 

(the last now ranked as a yemis inquirendum ; cf. qyosi., p. 467) by 
Michaelsen in 1899. There has since been a certain amount of 
discussion, as to its limits; it may be said that it is intended to. 
comprise a group of genera which spring, like other subfamilies, 
from the Original Aeanthodriline, the first modification in the 
present case being the splitting up of the nephridial system ; other 
modifications are superadded in the younger genera — the change 
from lumbricine* to periehsetiiie arrangement of setae, the micro- 
scolecine reduction of the male genital apparatus, and a doubling 
of the gizzard, — but the original and constant modification is the 
juicronephridial development. The prostates retain the tubular 
form throughout. 

Besides the genera originally included in the subfamily, a 
number of others are now recognized as belonging here — Hotva- 
scolex, Eamiella^ Eudichogaster, Erytlirceodrilus^ and Hoplochmtina, 
Ail the genera are found in India except Bimdrilm and Eojah-^ 
chcetina, which occur only in New Zealand. 

Howctseolex^ the parent form of the subfamily, found in both 
Madagascar and India, is removed from the original xicanthodriline 
essentially by the fact that the nephridial system is partly broken 
up — microiiephridia occur along with meganephridia. Certain 
members of the genus may show an increase in the number of 
set^B in the hinder segments (the perichmtine arrangement), and in 
some the acanthodriime arrangement of the male organs begins 
give place to the microscolecine ; there is also an incipient develop- 
ment of calciferous glands in segment xvi. 

(The acanthodriime arrangement of the male organs, the 
primitive one in the family, is that in which there are two pairs 
of tubular prostates, discharging to the exterior on segments xv\i 
and xix ; while the vasa deferentia discharge separately from the- 
prostates on segment xviii. In the microscolecine condition the 
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openings of the vasa deferentia have been, as it were, attracted to 
the anterior prostatic openings, and discharge in common with the 
anterior pair of prostates on segment xvii, \\ hile the posterior pair 
of prostates have disappeared ; the reduction of the prostates is 
often accompanied by a redaction of the spermathecse to one x^air 
also.) 

Octoclmtus is derived from Eowascolex by a more cojiiplete 
breaking-up of the nephridial system into mieronephridia, and, it 
may be, the more pronounced development of calciferous glands 
in segments sv or xvi, or both. 

Einodrilus (not an Indian genus) is derived from those forms of 
Oetochcetus which still possess only incipient calciferous glands 
(snbgen. OctocTicetus, v. post, p. 371) by a multiplication of the 
seta3 to six pairs ; and Hophclicetina (confined, like Dinodrilus, to 
New Zealand) by a further multiplication giving the ordinary 
perichaetiue condition. 

Another line of descent from, or from near, Hoiuascolex gives 
Bawiella ; the excretory system has broken up into mieronephridia, 
but in a peculiar manner ; the mieronephridia are few in nnmber — 
from seven pairs to as few as one j)air per segment ; no calciferous 
glands are in process of development. 

^ From RamieTla^ Eudicliogaster has evolved by a doubling of the 
gizzard, and a development of calciferous glands in th6 region of 
segments x-xiii (and therefore in front of the plac‘e where they 
develop in the OctocJiceim line). In some cases there is a x)artial 
mieroseolecine reduction. 

A further stage of evolution along this line is reached, as was 
first recognized by Michaelsen in 1921, in Eutyphoms^ where the 
mieroseolecine reduction is complete, the calciferous glands have 
become localized in segment xii, and the two gizzards have fused 
again, with the disappearance of the septum between them.. 

Ei'pihrmdrilns perhaps represents an independent offshoot from 
Howascolex', Vae nephridial system has made no further advance, 
but the setal arrangement has become perichsetine, calciferous 
glands have developed, as in Eudicliogaster, in x-xiii, and the 
genital organs are undergoing the mieroseolecine reduction. Its 
relations, as shown by the calciferous glands, incline rather 
towards the Eudicliogaster branch. 

The following tree expresses shortly the above relations ; 
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Key to the Indian genera of Octoclisetinse. 
1. Tlie periclisetine arrangement of setse exists 


throughout the body ERYTHmBoi>ErXir>s. 

At least in the anterior and middle regions 
of the body the setse are arranged in the 
lumbricine manner 2. 

2. Two gizzards Eudichogaster. 

One gizzard 3. 

3. Gizzard large, some septa missing in the 

gizzard region ; purely mieroscolecine Eutxphosus. 

Gizzard simple, in one simple segment ; not 
purely mieroscolecine 4. 

4. Purely micronephridial 5. 

Meganephridia along with micronephridia . . Howascolex. 

6. Calciferons glands absent Eahiella. 

Calciferous glands present Octoch^txjs. 


1. Genus HOWASCOLEX Mich. 

1901. IIowascolex\ Michaelsen, Bull. Ac. 8ci. St. Petersb. xv. 

p. 202. 

1921. HotvascoleXj Michaelsen, Mt. Mus. Hamburg, xxxviii, p. 36. 

Setal arrangement lumbricine either throughout the body, or at 
least in the anterior and middle regions ; often pericbaetine at the 
hinder end. One cesopbageal gizzard in one simple segment ; 
calciferous glands as mere swellings of the oesophagus in segment 
xvi, with or without a slighter development of the same kind 
in one of the neighbouring segments. True meganephridia 
accompanied by micronephridia. Sexual apparatus from purely 
acanthodriline to incompletely mieroscolecine. 

Distribution. Coorg and Mysore. Outside India in S. Mada- 
gascar. 

The fauni.stic relation of India to Madagascar which is indicated 
by the distribution of this genus is of great interest (cf. Intro- 
duction, p. 31, and Michaelsen, 99). 

The type of tlie genus is H. madagascariensis Mich. (y. sup. 
Michaelsen, 1901). The Indian worms of this genus, all recently 
discovered and described by Michaelsen (99), differ from the type 
in the beginning perichmtiiie arrangement of the setse (in two out 
of three species), in having a typhlosole, and in certain small 
differences in the arrangement of the raega- and njicronephridia. 
The micronephridia have apparently originated by the breaking-up 
of the meganephridia. 

Key to the Indian sjpecies of Howascolex. 


1. Setje eight per segment throughout the body . . H. bidens. 

Setse in the hinder segments more than eight . . 2. [f. ditheca. 

2. Spermathecal pores one pair in 8/9 JT. corethrums. 

Spermathecal pores three, median, in 7/8-9/10 . S. corethrums 

f. typica^ 

Spermathecal pores four pairs, in 5/6~8/9 JT. merharamsis. 
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-1. Howascolex bidens Mich. 

1921. Moioascolex bidens^ Michaelsen, Mt. Mus. Hamburg, xxxYiii, 
p. 38, text-tig. 1. 

Length 70-90 mm.; diameter 1|-1| mm. Segments ca. 110- 
180. Colour an even grey, unpigmented. Prostomium epilobons 
'Ca. Dorsal pores present. Setae luuibricine, larger at the ends 
of the body; aa^l\lc, «6=l-J-ccZ, cZtfchalf the circum- 

ference in front, but only | of circumference behind ; arrangement 
of set^ irregular behind, certain setae being displaced. Clitellum 
xiii-xvi (=4). Male porophores large, on xvii, joined by a bridge, 
and so forming a dumbbell-shaped elevation; pits on the poro- 
phores in a6, but extending inwards and outwards beyond these 
lines ; penial setae projecting, two, in the positions of a and 6. 
Anterior prostatic pores within these pits, close to outer penial 
seta; posterior prostatic pores inconspicuous, in front of h of 
xix ; male pores invisible, perhaps on xviii, at hinder ends of a 
pair of seminal grooves which extend a short way back from 
hinder margin of porophores. Setae a and h of xviii absent ; on 

xviii and xix narrow transverse ridges, extending about ‘between 
the lines of a on each side. Female pore unpaired, anteriorly on 
xiv, at the centre of an almost circular area. Spermathecal pores 
•one pair, large deep transverse slits in ah in 8/9, each surrounded 
by a glandular area. A median transversely oval papilla over 
.-groove 11/12. 

Septa 6/7-13/14 thickened, 7/8 to 9/10 fairly strongly. A 
large cylindrical gizzard in v. (Esophagus in xvi swollen, with 
lamellse internally ; in ’ xvii the same structure, but much less 
marked. Intestine begins in xx, with a well-marked typhlosole. 
Meganephridia alone in posterior part of body ; apparently only 
'micronephridia in anterior part of body, few in number, irregu- 
larly arranged. Testes and funnels free in x and xi ; seminal 
vesicles in ix and xii, iobed. Prostates in xvii and xix, those in 

xix slightly smaller, glandular portion coiled, longer and much 
stouter than duct. Spermathecse large (1*3 mm.): ampulla 
sac-like, passing into a short broad duct; diverticulum thickly 
club-shaped, one-third tlie length of the ampulla, opening into a 
bulging of the duct just below the ampulla; a spermatophore 
(? several aggregated spermatophores) in duct. Penial setae 
0*55 Him. long, relatively stout, 22-25 thick, slightly bowed at 
proximal or at both ends, distal end somewhat flattened, extreme 
tip bifid ; a number of short transverse zigzag markings over a 
short length near the tip. 

Eemarks. This species approaches the type of the genus (found 
in Madagascar) in preserving the lumbricine arrangement of the 
setse ; it agrees with the other Indian species in possessing a 
typhlosole. The microscolecine reduction has been carried out in 
the spermathecse, but not in the prostates, though the posterior 
.pair is somewhat reduced in size and has no porophores. 

. Distribution. Shiboga (Mysore). 
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:2. Howascolex corethrurus IBch, f. typica. 

1921, Howascolex Gorethrui'm^ Michaelsen, Mt. Mas, Ham])iLrg* 
xxxviii, p. 42, text-figs. 2 3. 

Length ca. 110 mm. ; diameter mm. Segments ca.180. 

Colour pale yellowish grey. Prostomium iudistiuctly epilobous, 
small, retracted. Dorsal pores from 11/12. Setse larger at 
the ends of the body, with lumbricine arrangement in 
■anterior and middle regions; posteriorly perichsetine ; in the 
lumbricine region aa : al ; he : cd : dd^2^ : 6 : 15 : 10 : 108 ; dd^ 

of circumference; even at hinder end setie 6, and c 
regular, except that h and c are somewhat approximated ; 
.accessory setm introduced dorsal to d and between o and the 
total number of setse per segment 18 at most ; extent of aa 
remains unaltered, w’hile the median dorsal distance becomes 
hardly greater than an intersetal distance. Ciitellum xiii-xvi 
>(=:4), thinner and somewhat depressed ventraliy. A median- 
ventral longitudinally oval wall extends over segments xvii—xix, the 
interior of the oval occupied by a papilla of corresponding shape ; 
a narrow* groove between wall and enclosed papilla ; this groove 
■corresponds to the seminal grooves, the anterior prostatic pores 
being close together at the anterior pole and the posterior 
similarly at the posterior pole of the elliptical groove, at levels 
corresponding about to 17/18 and 18/19 (pores recognizable only 
in sections); male pores in the grooves, on xviii (in sections). 
Female pores anteriorly on xiv, close together (? fused), in an 
oval whitish area. Spermathecal pores .three, median, in 7/8, 
•8/9, and 9/10. Paired papiilse in ah in 11/12, and a smaller pair, 
often absent, in 10/11 ; median papillae in 15/16 and 20/21, and 
rsometimes in 14/15. 

Septa 6/7-12/13 moderately thickened, subsequent ones be- 
coming gradually thinner, 17/18 and 18/19 absent, 19/20 still 
stouter than the first of the series. G-izzard in v. (Esophagus 
swollen in xvi, with prominent lamellse internally. Intestine 
beginning in xxi, with typhlosole. Posteriorly meganepbridia 
•only; in middle of body usually only micronephridia, few and 
irregularly placed in each segment (occasionally in a few segments 
meganepbridia only). Testes and funnels free in x and xi. 
Seminal vesicles, much lobed, in ix and xii. Prostates two pairs, 
tubular, thick, undulations compressed together; duct much 
thinner and shorter, in a single loop. Spermatliecse three pairs, 
those of a pair conjoined at the eetal ends of the ducts, retort- 
shaped ; ampulla thickly pear-shaped, passing with a kink into the 
narrowing duct ; diverticulum cylindrical, narrower near its 
attachment to the ectal end of duct, half as long and half as thick 
as duct. Penial setae thin and delicate, 9/i thick proximally, 
.gradually tapering to a point, bowed ; distal three-filfths with 
undulating contour* 

Eemarlcs, Differs from the type of the genus in the commencing 
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pericheetiDe arrangement of the setae, and in the presence of a 
typhlosoie. 

Distribution, Somavarpatna, Coorg. 


a, forma ditheca Mich, 

1921. Hoii'UBcolex' coretJirurus f. ditheca, Michaelsen, Mt. Mus., 
Hamburg, xxxviii, p. 42. 

As for the typical form, with the following differences : — 

Length 80 mm.; diameter |-1 mm. Segments ca. 170. 
Spermathecal pores one pair, in 8/9 in a, Spermathecse one pair* 

Distribution, Shimoga, Mysore. 

3. Howascolex merkaraensis Mich, 

1921. Motvmcolex merkaraensis^ Michaelsen, Mt. Mus, Hamburg,, 
xxxviii, p. 47, text-figs. 2 b, 4. 

Length ca. 60 mm. ; diameter 1*75-2 mm. Segments ca. 200. 
Colour brownish-grey. Frost omium indistinctly epilobous ca. § 
(? proepilobous). Dorsal pores present. Setae somewhat en- 
larged at the anterior, much enlarged at the posterior end ; 
Inmbricine arrangement in the anterior and middle parts of the 
body, act ; ab : he : cd : c?d=:24 : 7 : 17 : 13 ; 5S ; dc^=ca. f of the- 
circumference ; perichsetine at the hinder end, from about segment 
csxx, commonly 12 (6 pairs) per segment ; the accessory set^e, 1, 2,. 
or seldom 3, introduced dorsal to S ; 6 is shifted, usually dorsal- 
wards, but the line a is regular ; the other setae irregularly placed 
at the hinder end. Clitellnm ? Male field rectangular, longer 
than broad, embracing xvii-xix, extending laterally from b to 5, 
depressed; setae a and h absent on xviii. Prostatic pores twa 
pairs, on xvii and xix, in the angles of the male field, median from 
the line a, the anterior pair larger than the posterior; seminal 
grooves almost straight, somew^hat bent inwards in the middle of 
theyr length and at both ends. Male pores on xviii in the grooves 
(in sections). Female pore a transverse slit anteriorly on xiy,. 
prrounded by a glandular area. Spermathecal pores four pairs, 
in 5/6-8/9, median from a, near the middle line, increasing in size 
backwards. Setae cb of ix shifted forwards and inwards, situated 
behind the hindmost spermathecal pores; setae and pores sur- 
rounded by a median glandular area, A pair of eye-like Danillae 
in 11/12, in ab. 

Septum 8/9 slightly, 9/10 and 10/11 moderately thickened, the- 
next two decreasingly strengthened, 13/14 thin. Gizzard large, 
in vi (? v). (Esophagus much sw^ollen in xyi, with prominent 
longitudinal lamellae internally. Intestine begins in xviii ; a small 
typhlosoie. Last heart in xiii. In at least most segments of 
hinder part of body only meganephridia are present; in at least 
many of middle region only micronephridia, in moderately large 
numbers, irregularly arranged ; perhaps both kinds occur in some 
segments. Testes and funnels free in x and xi. Seminal vesicles 
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in ix and xii, each consisting o£ a few lobes. Prostates in xvii 
and xix, the anterior pair longer and thicker than the posterior 
in both, the glandular part pressed together, irregularly disposed, 
almost coiled, the duct much shorter and thinner, disposed in a 
loop. Spermathecse four pairs, of diiferent sizes ; the posterior 
pail’, iu ix, very large, with pear-shaped ampulla, the wall of 
which shows a spiral constriction ; duct not marked off, short and 
thin ; diverticulum sausage-shaped, two-thirds as long and half 
as thick as the ampulla, entering eutal end of duct ; the sperma- 
theese of viii much smaller, the diverticuium small ; those of vii 
and vi vestigial, small pear-shaped sacs .without diverticula. 
Penial setae 1*2 mm. long, 18 p thick in the middle, tapering 
gently to a point ; the distal two-thirds with undulating contour 
(except just above the tip); a few scars on the distal half of 
shaft, with prominent tooth-like border. 

EemarJcs, This species is to be placed near the last ; it is 
distinguished by the penial setse, and by the commencing dis- 
appearance of the posterior prostates and anterior spermathecse 
(commencing microscolecine reduction). 

Distribution. Merkara and Bhagamanola, Coorg, 


2. Genus OCTOCHuETUS Bedd. 

1892. Octoc/icstus Beddard, P.Z.S. 1892, p. 668. 

1895. Octochcetus Beddard, M«mog. p. 550. 

1900. OctochcBtus Michaelsen, Tier, x, p. S10. 

1921, Oetochcetm Stephenson, P. Z, S. 1921, p. 103. 

1921. Octochcstus Michaelsen, Mt. Mus. Hamburg, xxxviii, p. 36. 

Setae with luinbricine arrangement. One oesophageal gizzard in 
one simple segment ; calciferous glands in the region of segments 
xv~xvii. Purely inicronephridial. Sexual apparatus purely 
acanthodriline. 

The genus has been recognized since its first establishment by 
Beddard in 1892. It consists of worms which are removed from 
the condition of the original Acanthodriline in having numerous 
micronephridia in each segment instead ©f a pair of meganephridia, 
and a pair of calciferous glands behind the ovarian segment. 

We have, apparently, in Howascolecs (a form which differs from 
the original Acanthodriline essentially only ili having inioro- 
nepbridia along with the meganephridia) an intermediary ; 
by the farther breaking up of the nephridial system Eoivmcolex 
would become OciocJwetm. This conclusion, arrived at before Howa- 
seolex was known from India (80), recei\es confirmation from 
Michaelseii^s recent records of Eowascolerc from Mysore and 
Coorg (99). It must be added, however, that the species of 
Hoivasc-olecc actually found in India are too advanced in some 
respects (periehsetiue arrangement of setae at hinder end, incipient 
microscolecine reduction) to serve as the ancestors of Octocltmtus ; 

2b 
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possibly the Indian stock of Oetoolicetus was given off from a more 
primitive which has since undergone further evolution 

and differentiation. 

Distrihution. (Chart IV). Outside India tlie genus is found only 
in New Zealand (siihgeous Octochcetus). In India (subgenus 
OetocJicetoides) it is found throughout, with on the whole a certain 


Chabt IV. ‘ 



preponc^rance, more marked i£ the peregrine species are excluded, 
^ ’• Central region, the East and North- 

iiast possess representatives, but in the Punjab the only species is 


OCTOCH^TUS. 


371 


the widely-wandering 0. fermori. Excluding this species and 
0, heatnx, also peregrine, the list o£ localities includes: — 
Mangalore, Travaricore, S. Arcot JDist., Weyra Karur, and 
Madras, all in S. India; Baroda, Po<ma, and other places in the 
W. Ghats, Kalyan near Bombay, Castle Bock, all in the Western 
region; Barkul on the Sur Lake, and Barkuda in the Chilka 
Lake, in the East ; Hyderabad (Deccan), Palia, Indore, Bina, and 
Gwalior, in the Centrakarea ; and near Katmandu in Nepal. 

Michaeisen has pointed out that the Indian species of Octo- 
cluetus show a difference from the type of the genus and the 
other New Zea»iand species in possessing better developed ealci- 
ferous glands. ’ Eor this reason, and on gi'ounds of geography, he 
divides the genus into two subgenera, Octodicetm for the New Zea- 
land arul OctocJmtoides for the Indian species (type 0. aitheni) (99). 

If Octocimtoides has developed in India, as seems not improbable 
(t», it may be independent of the New Zealand OctochcBtus, 
and tlie theory of the former wandering of Octoclicetus by land 
from New Zealand to the Indian region would be unnecessary 
{cf\ an#., Introduction, p. 31). 


Subgenus OerocH.ETOiDES Mich. 

1921. OctocJuitKS {Octoch<stoides) Michaeisen, Mt. Mus. Hamburg, 
xxxviii, p. 37. 

Caiciferous glands as sacs sharply delimited from the oesophagus, 
one pair in xv or xv and xvi, or two pairs in xv and xvi. 

DutnlMtion. Is equivalent to the Indian range of Ootoehostm, 
s. 1. (v. 

Ill this subgemis a character of systematic importance is 
frequently found, which is not met with in the preceding families 
and genera — the modification of the ventral setae of segments 

viii and ix to form n hat are known as copulatory setae. 

The intimate structure of the caiciferous glands in a member 
of the subfamily (0. harkiuU^uu) has been investigated by 
Stephenson and Prashad (91). 

It does not seem possible to speak of any part of India as 
specially the home of the subgenus. Taking 0. aitkeni and 
moniams as perhaps the most archaic species (seminal vesicles in 

ix aiidxii, smooth penial setm), we find them not far from the 
W. coast, one near Poona, one near the south end of the 
peninsula ; the other species with seminal vesicles m ix and xii, 
however, take up broadly the centre of the country from coast 
to coast. 

Key to species of the suhgenus Octoehsetoides. 

1. Seminal vesicles in segments ix and xii 7. 

Seminal vesicles in segments xi and xii 5. 

Seminal vesicles in xii only 2. 
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2. Penial set® absent 3. 

Penial set® present 4. 

3. l!so spermathecal diverticulum ,* • • • ^ 

A small thick spermathecal diverticulum 0. hodgarti. 

4. Testes and funnels free ; all septa present 0. castellaniis. 

Testis sac in segment xi ; septa 5/6-7/8 absent . . O.fermon. 

5. Copulatory cushions present 6. 

No c«»palatory cushions 0. pittnyi* 

6. Copulatory cushions ou xxiv and preceding seg- 

ments C. thUTStOTLX, 

Copulatory cushions oii xiii or 13/14, with or 

without a papilla on xviii C. maindroni. 

7. Penial set® smooth 8. 

Penial set® with spines or teeth 9. 

8. Olitellum extending over five segments; last heart 

in xiii 0. aitkeni, 

Glitelliiiii extending over about eight segments; 

last heart in xii 0, montaiius. 

9. Testis sacs present 10. 

Testes and funnels free 11. 

10. Copulatory papill® present on xviii (viii, xvi); 

copulatory set® with serrated margins ..... 0. harkudensiB, 

No copulatory papill® ; copulatory set® with 

transverse rows of seta-like hairs 0. surensis. 

11. Septa of anterior part of body all present (though 

some of the number 5/6-8/9 may be vestigial) . 12. 

Septa 5/6 and 6/7, or 6/7 only, absent 13, 

12. Paired cushions on 11/12 (14/15, 21/22, 22/23) . . 0. pattoni. 

No paired copulatory organs 0. philhttL 

13. Copulatory set® marked by semicircular scar-like 

depressions 0. prashadL 

Copulatory set® marked by two rows of spines, or 
two serrated ridges 14. 

14. The two pairs of prostatic pores sunk in transverse 

trenches separated a transverse ridge 0. palieTisis, 

The ppostatic pores sunk in the litubs of a dumb- Inpaxdus, 

bell-shaped depression 0. pcdiensis var. 

The prnstatic pores not situated in definitely 

shaped depressions 0. gmmhm. 


The penial and copulatory set® afford good means of identifica- 
tion, and the original figures should be referred to where possible; 
unfortunately, the descriptions are often somewhat lengthy, and 
thus not convenient for introduction hi the form of a key.* The 
latter part of the above key would have been better if it had been 
possible to use these characters to a greater extent. 

A few groups of species can be distinguished. 0. hodgarti is 
very closely related to beairix^ the only difference of importance 
being the presence of a spermathecal diverticulum in hodgarti and 
its absence in heatrios (penial set®, small and difficult to find, 
and overlooked at first in hoatrios^ may also have been ovei-looked 
in hodgarti ) ; it might be perhaps allowable to make hodgarti a 
variety. If hodgarti is really a variety the species would have 
a very wide distribution, aud would come next to fermori in 
this respect. 
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0, heatvios and hodgarti are members of a well-marked group, 
which also includes fermori and castellamis ; in the three first we 
have the commencing disappearance of the anterior pairs of 
testes and funnels, and as a concomitant the reduction of the 
seminal vesicles to a single pair in segment xii ; in castellanus, 
also, the reduction o£ the seminal vesicles has taken place, though 
that of the testes and funnels was not noted. 

0 . Ijalieiisis and ganeshce are closely related, the chief difference 
being in the configuration of the male field ; it might be allowable 
here again to rank one as a variety of the other. O.prashadi is 
perhaps to be associated with them in a small group. All are 
found not far from each other in the Western Ghats, 
also at several places in the central parts of the peninsula, and 
prasliadi near Bombay. 

1. Octochaetus (Octochmtoides) aitkeni {Fedarh), 

1898. Benhamia aitkeni, Fedarb, J. Bombay Soc. xi, p. 432, pL i, 

figs. 1-5, 7. 

1899. Octochcetm aitkeni, Michaelsen, Zool. Jahrb. Syst. xii, p. 242, 

1900. Octochmtus aitkeni, Michaelsen, Tier, x, p. 320. 

Length 119 mra.; diameter 3 mm. Segments 180. First 
dorsal pore in 19/20 (? 18/19). Setal interval aa=:2ah and is 
slightly greater than he, which = {Le., the lateral setas are not 

paired). Olitellum xiii-xvii (==: 5 ). Male pores very small and 
near together on xviii. Female pore single. Spermathecal pores 
near together in 7/8 and 8/9. 

Gizzard in vii. Calciferous glands one pair, in xv, cut up into 
lobes. Intestine begins in xvi. Last heart in xiii. Seminal 
vesicles two pairs, in ix and xii. Prostates irregularly twisted, 
sausage-like, Spermathecal ampulla pyriform, the narrow end 
elongated to form the duct, which is joined at the middle of its 
length by a club-shaped diverticulum about half as long as the 
ampulla. Penial setae smooth, three times as long as the normal 
setae, slightly bowed ; a nodulus-like thickening one third of the 
way from the distal end. 

Distribution, Travancore. 

2. Octochsetus (Octochsetoides) barkudensis Steph, 

1916. Ociochcetus bmkudemis, Stephenson, Pec. Ind. Mus. xii, 

p. 340, p3. xxxiii, figs. 32, S3. 

1917. Octoclmtus barkudensis, Stephenson, Bee. Ind. Mus. xiii, 

p. 405, pi. xviii, figs. 25-27. 

1919. Octoclmtus barkudensis, Stephenson and Prashad, Tr. Boy. 

Soc. Edin. lii, p. 464, pi. figs. 5, 6. 

1920. Octochoitm barkudemis, Stephenson, Mem. Ind. Mus. vii, 

p. 228. 

1921. Octoehmius barkudensis, Stephenson, Bee. Ind. Mus. xxii, 

p. 763. 

Length 43-91 mm, 5 diameter 1*5-3 mm. Segments ca. 140. 
Colour grey or brown. Segments triannulate from vii to clitellum. 
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Prostomium variable, epilobous i ,or taiiylobous. Dorsal pores 
from 12 13. In the anterior part of the body aa = 4ah or 
nearly, ==1^6fi or nearly, and cd=l^-2ab ; further back aa and ho 
become relatively narrower, «a.=3a& or less, and 6c=2«6 *, ^:Zc^is 
rather more than half the circumference. Clitellum includes 
|siii-|xvii (=4|). Male field (text-fig. 168) characterized by 
two cushions on sviii whicli almost meet in the middle line; 



region, showing well marked copulatory papillce. 

prostatic pores on xvii and xix connected by grooves which are 
bent outwards to pass over the external margins of the cushions. 
Spermathecal pores on viii and ix, in front of and between setae a 
and h. Additional genital markings, not always present :-^On 
yiii a pair of transversely oval papflilse which include the setae ah 



Fig. l^^^^Ociocheiiis {Octochcetoides) harh^de^isis Steph. ; a and b, 
two spermatliecse, showing variations in form, 

and do not take up quite the whole length of the segment (these 
may be joined in the middle line); on xvi a pair of large flat 
papillae taking up the whole length of the segment, and almost 
meeting in the middle line (text-flg. 168) ; occasionally a large 
median transversely oval papilla on xxii ; rarely a median papilla 
on xxi. 
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The first septuiii, 4/5 or perhaps 5y6, somewhat thickened j the 
next is 8/9, which is slightly thickened ; 9/10-11/12 considerabh^ 
and a few following dirninishingly thickened. Gizzard subspherical, 
the muscular thickening appearing as an oblique ring, in front of 
8/9, Calciferous glands one pair only, in xv and xvi, sometimes 
asymmetrical; openings apparently in xr. Last heart in xii. 
Nephridia small and scattered in the anterior part of the body ; 
towards hinder end in two transverse rows per segment, one 
behind the anterior and one in front of the posterior septum. 
Testis sacs in x and xi, single in each, enclosing alimentary canal 
and hearts. Seminal vesicles two pairs, in ix and xii ; the anterior 
flattened and lobed, the hinder large. Prostates of moderate size, 
coiled, duct thin and twisted. Spermalbecal ampulla of variable 
shape, prolonged to form a short and narrow stalk ; diverticulum 
also variable, — none, one or two, sessile or stalked, with or 



Fig. 170 . — Ootocheins ( Oct(Xih<sioi(le&) Fig. 171 . — Ociochsi m ( OciochGgfoidc&) 

hwrJcttdmm Steph. ; distal end harkuden&is Steph,: distal end 

of peuial seta. of copulatory seta. 


without indications of seminal chambers (text- fig. 169). Penial 
setie (text-fig. 170) 0*58 mm. long, 10 /x thick in the middle ; shaft 
slightly curved, distal end sinuous, tip pointed ; orriamentatiou of 
relatively large spines which do not extend quite to the tip. 
Copulatory setse (text-fig. 171) in viii, 0'52 mm. long and 17 ju. 
thick, not much modified ; shaft slightly curved, distal end rather 
bulbous, the margins cut up into a number of serrations, tip 
pointed. 

Distrihuiion, Barkuda Island, Chilka Lake, E. coast. 
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8. Octochaetus (Octoclisetoides) beatrix BedcL 

1902. OctochcBtns beatrix^ Beddard, Ann. Mag. N. H. (7) ix, p. 456. 

1914. Octooh(Btm dasi^ Steplienson, Eec. Incl. Miis. x, p. 340, 
pi. XXX vi, %. 7. 

1922. Octoeheetus Steplienson, Kec. Ind. Mus. xxiv, p. 436, 

text-fig. 2. 

Length 70-80 mm. ; diameter 4 mm. Segments 192. Colour 
pale grey, ditelium orange. Prostoinium small, epilobous tongue 
pointed behind. Segments v-vi biaunulate, vii-x triannulate. 
Dorsal pores from 12/13; Setse all ventrally situated; aa=2^ 
«&=5c=i^cc^; of circumference; setae aa approach each 

other more closely in front of and behind clitelimn than elsewhere, 
and in front of cliteilum the spaces «aand Scare relatively smaller 
than behind. Cliteilum xiii-xvii ventrally, xiii-^xviii dorsally, 
Tery marhedly limited by constrictions (= n-5|). Male area 
presents a median rather small puckered depression which takes 
up the whole length of xviiiand extends slightly onto the adjacent 
parts of neighbouring segments ; all pores are within the line of 
setm a ; seminal grooves bowed outwards. Eeniale pores paired, 
close together at the bottom of a transverse groove. Spermathecal 
pores on minute papillae near the middle line, in the setal zone of 
viii and ix internal to a. 

Septum 5/6 moderately thick ; the next is 8/9, which with the 
four following is moderately stout ; 8/9-11/12 all close together, 
especially 10/11 and 11/12. Grizzard short, resembling a stout 
ring in the middle of the space between 5/6 and 8/9, Oalciferous 
glands one pair, in xv-xvi, large, lobed. Typhlosole prominent 
and double, beginning in xx. Last heart in xiii. Funnels free in 
X and xi, those of xi larger than those of x ; testes of fairly large 
size in xi, absent (? always) in x. Seminal vesicles one pair, small 
and compact, in xii. Prostates one or two pairs, small ; if only 
one pair, they are in xvii. Spermathecae minute, ovoid, by the side 
of the nerve cord; duct short; no diverticulum. Penial setse 
0*6 mm. long, 18 ft thick in the middle, with slight double curve ; 
tip pointed ; ornamentation of a few irregular indentations of the 
margin near the free end. 

Calcutta; Bombay; Baroda. 

4. OctochsBtus (Octocbaetoides) castellanus 

1917, OctockK^tm castedanusj Steplienson, Rec. Ind. Mus. xiii, 
p, 407, pL xvii, fig. 22, pi. xviii, figs, 28, 24. 

Length 48 mm. ; maximum diameter 2 mm. Segments ca. 126. 
Colour? Prostomium? Dorsal pores from 5/6. Setm widely 
paired; a<«=:l|tss6=;=5£j=:l|fd^; eM = ca. half of circumference. 
Prostatic pores as small pits on xvii and xix medial from on a 
common elevation in each segment ; seminal grooves bowed out- 
wards, miming on broad curved ridges, so that there is a circular 



OCTOCHiETUS. 


377 


depression in the middle of the male area, Pemale pore single, 
median. Spermatliecal pores perhaps at the site of setJB a on viii 



Fig. Vi%—Octooh(stii^{Octoe}itstoide8) castellan us ; 

spernaatheca. 


and ix (or, as determined from inside, perhaps in front of the 
setal zone). 

No septa wanting ; 9/10 and 10/11 slightly thickened. G-izzard 
in vii. Oalciferous glands one pair, in xiv, of moderate size and 
symmetrical. Funnels free in x and xi. Seminal vesicles in xii, 




Fig. 174 . — OciochcBtus {OotochBtoides) 
castellamis Steph. ; copulatory 
seta of segment viii ; % ca. 300 * 


rather small, deeply lobed. Prostates rather small, in several 
loops ; duct thin, half as wide as glandular part, semitransparent, 
running straight inwards. Spermathecse near the midventral line, 
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rather sinall ; ampulla spherical; duct slightly bent, about as long 
as ampulla and oiie-third as thick ; diverticulum single, club- 
shaped, less than ampulla in length, attached near ental end of 
duct. Penial setse 0*87-1 mm. long, 14^ thick in the middle; 
main part of slnift only slightly curved ; distal end of one of two 
forms : — (rt) curve of distal end continues curve of shaft, tip 
tapering and bluntly pointed, a few teeth some distance above tip ; 
(6) distal end considerably bent, it may be to nearly a right angle, 
tip rather expanded, spatula-lilse or slightly bifid, and the teeth 
more numerous ; the first type is the shorter, corresponding to 
the shorter length given above. Oopulatory setas in viii and ix, 
0*61 mm. long, 20 ju thick at the middle ; shaft bowed, especially 
at the ends ; distal portion of the shaft (almost half) cut up along ' 
its borders into a series of rough notches ; tip rather claw-shaped 
and bluntly pointed. 

llmiarhs. Described from a single specimen, in poor condition. 
The caleiferous glands appear to be a segment further forwards 
than usual. 

TJhtribution. Castle Eock, N. Kanara Dist., Bombay Pres. 


5. Octochgetiis (Octochsetoides) fermori Mick. 

1907. Octoehcstus femiori, Michaelsen^ Mt. Mus. Hamburg, xxiv, 
p. 171. 

1909. Octo(ik(Btm fermori, Michaelsen, Mem. Iiid. Mus. i, p, 212, 
pL xiv, figs. 42, 4^ 

1914. Octooh<etus fermori, Stephenson, Eec. Ind. Mus.’x, p. 344, 
pi. xxxvi, figs. 5, 6. 

1916. Octochcetus ferTnori, Stephenson, Rec. Ind, Mus. xii, p. 338. 

1917. Octocheetm fermori, Stephenson, Eec. Ind. Mus. xiii, p. 405. 

1920. Octoch<Etus fermori, Stephenson, Mem. Ind. Mus. vii, p. 228. 

Length 50--100 mm. ; maximum diameter 2^— 3 mm. Segments 
133-190. Colour light grey, cliteliuui yellower. Prostomium 
epilobous ca. 4. Segments vi— vii biannular, viii-xii triaunular (or 
some 4-annular), behind clitellum triaunular. Dorsal pores from 
17/18, or the first may be in front of clitellum, in 12/13. Setae 
paired, the lateral widely ; small, all ventral ; behind clitellum 
rt«==|-|5c, cc?===|6c or more; in front of clitellum 
laa 5c, as before ; of circumference, Clitellum 

very distinctly delimited by constrictions at each end, xiii-xvii or 
|xviii (=:5-5|); setae present. Clitellum overhangs anterior pax’t 
of male field; prostatic pores medial from a, seminal grooves 
bowed outwards. Spermathecal pores on viii and ix, in setal 
2 ione, very close together, on small papillae which may be fused 
midventraily to form cushions. N'o copulatory organs. 

. Septum 4/o thickened, 5/6-7/8 wanting, 9/10-11/12 thickened; 
8/9-11/12 rather close together, especially 10/11 and 11/12. 
Disazard large, between 4/6 and 8/9. Caleiferous glands in xv or 
XV and xvi, large, much lobed*, asymmetrical,. Typhlosole a doable 
lamella, begins in xviii. Last hearts in xiii. Testes and funnels 
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in testis sacs in xi ; a smaller pair of funnels free in x, but no 
testes. Seminal vesicles one pair, large, incised, in xii. Prostates 
small, with irregular undulations; duct much thinner and shorter 
than glandular part Ovisacs in x\v. Spermatheca? (text-fig. 
175) small, by the side of nerve cord ; ampulla pear-shaped ; duct 
short, muscular, and not sharply set off; diverticulum opening 



fermoj'i Mich.; spermatheca F\g. l7Q.—Oetoch{Btus (Ocfoahcsioides) 
made transparent by acetic acid ; fermn Mich. ; distal end of 

X 35. penial seta ; X 400. 

iuto duct at junction of latter with hodj-wall, pear-shaped, half as 
long and thick as ampulla, with indistinct seminal chambers. 
Penial setae (text-fig. 176} 0 55-0*66 mm. long, 15 ju thick, nearly 
straight, slightly bent at the distal or at both ends ; tip simply 
pointed ; a few teeth lie flat against the shaft in the region of the 
distal curvature. 

Remarks, The species shows a stage in the passage to metandry, 
as does 0. heatrix^ to which this appears to be related. Copulatory 
setae seem to be absent, as they are mentioned by neither of the 
authors who have described the species. 

Distribution, Kasauli and Hoshiarpur in the Punjab ; Saharanpur 
in the United Provinces ; Paniganj in Bengal ; Karakulam in 
Cochin ; Gwalior in Central India; Dhanu, Surat, Ahmedabad, and 
Baroda in W. India. • 

6. OctochgBtns (Octochaetoides) ganeshss Steph. 

1920, Oetochestus ganesJuB, Stephenson, Mem. Ind. Mus. vii, p. 238, 
pi. xi, figs. 43-45. 

Length 43 mm. ; diameter 2*5 mm. Segments 150. Unpig- 
mented. Prostomium epilobous |. Segments v and vi bianiiular, 
thence as far as the cliteilar region triannnlar. Dorsal pores 
from 12/13. Behind genital region a5=5| a«=:f5o=|(;5; in 
middle of body a6 = ^aflt=|5e=|rc^ ; setae small and difficult to 
see in front of genital region; dd equal to nearly | of circum- 
ference in middle of body. Cliteilum absent (or undeveloped?). 
Male field a rectangular slightly raised area, including xvii-xix, 
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extending ouhrards to between h and c» Prostatic pores between 
a and h ; seminal gi'ooves slightly bowed inwards. Pemale pores 
paired, minute indistinct papillae anteriorly on xiv, internal to a. 
Spermathecai pores as minute slits on viii and ix, jusfc in front of 
and between the two setas of edch ventral couple. 

Septum 4/5 moderately strengthened, 5/6 and 6/7 absent, 7/8 
and 8/9 slightly, 9/10-11/12 considerably, 12/13-14/15 slightly 
thickened. Gizzard of moderate size, rounded, in the space in 



177. — 0ctoch(8tu$ (OctocJi(stoides) gme$li(s Steph.; 
spermatheca.j 

front of 7/8. Calciferous glands in xv or xv and xvi, one pair. 
Intestine begins in xvii or xviii. Last heart in xii. Micro- 
nephridia in a single row in each segment. Testes and funnels 
free in x and xi. Seminal vesicles in ix and xii, slightly lobed. 
Prostates consisting of a few coils only ; duct half the thickness 


II 

Fig. 178. Octoch(8tm ( Ociochmtoides) Fig. 179 . — Ootoclustus ( OotOQlmtoidei) 

ffanemm Steph, ; dietal end of ganeskee Steph. ; distal end of 

penial seta ; X 600. copulatory seta ; X 500. 

of the glandular portion, soft and semitransparent, with undulating 
course, and of the same diameter throughout* Spermathecai 
ampulla an elongated sac^ narrower towards its ental end, almost 
sessile on the body- wall ; a single small diverticulum, simple or 
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with a few small lobulations, attached by a short stalk to the base 
of the ampulla where this joins the body-wall (text-fig. 177), 
Penial setae (text-fig. 178) 0*42 mm, long, 10 ju thick ; shaft almost 
straight, slightly bowed towards distal end, tip pointed and slightly 
hooked ; ornamentation of a few circles of fine spines near the tip. 
Copulatory setse (text-fig. 179) 0*27 mm. long, 10 ^ thick, shaft 
straight exceyjt for a slight bowing towards the tip, which is bluntly 
pointed and somewhat claw-shaped ; ornamentation a number of 
fine spines on the convex and concave borders of the terminal part 
of the shaft. 

Listrihution, Graneshkhind, near Poona; Londa, near Castle 
*Eock (both in Western India). 

7. Octochaetus (Octochaetoides) hodgarti Mkh, 

1907. Octocheetits hodgarti^ IVIichaelsen, Mt. Mus. Hamburg, xxiv, 
p. 172. 

1909. OctochcBtus hodgarti^ Michaelsen, Mem. Ind. Mus. i, p. 213, 
pi. xiv, fig. 32. 

Length 40 mm. ; maximum diameter 2J mm. Segments 138. 
Colour greyish. Prostomium epilohous |. Setae ventmlly closely 
paired, laterally less closely, especially in the anterior and middle 
parts of the body ; cd= l|--2««5,fl?a=l|6c,dd=| of circumference. 
Clitellum ring-shaped, xiii-xviii (=6). Male area almost circular, 
a little depressed. Prostatic pores somewhat medial from a; 
seminal furrows a little concave towards the middle line. Female 
pores paired. Spermathecal pores on viii and ix,in the setal zone 
and sotnewhat medial from a, No copulatory organs. 

Septum 5/fi strong, 6/7 apparently missing, 8/9-13/14 strong, 
especially 9/10-11/12. A large gizzard behind 5/6. A pair of 
large, 'Strongly bent and almost moniliform cahdferous glands in 
XV, the moniliform appearance due to a number of transverse 



Fig. IBO^^Octochistus (Octockatoides) hodgarti Mich. ; spermatheca 
made transparent by acetic acid ; X 30. 

constricting furrows. Typhlosole consisting of two longitudinal 
ridges. Last hearts in xiii. Testes and funnels two pairs, free in 
X and xi ; anterior pair of funnels smaller than the posterior. 
Seminal vesicles in xii. Prostates small, irregularly undulating ; 
duct small, thin. SpermathecaeXf^xt-Bg. 180) with short sac-like 
ampulla, which narrows ectally to pass into a conical duct about 
as long as ampulla; diverticulum smalbaud thick, from upper end 
of duct or lower end of ampulla, half as long as ampulla. 
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Beimrhs, On its relations to 0. heat^ncc see introduction to 
subgenus. 

Distribution, Growciiar, Nepal Yallev, Katmandu. 


8. Octoclisetus (Octochsetoides) maindroni Mich, 

1907, Octochceius maindroni f. typica, Michaelsen, Mt. Miis, Ham- 
burg, xxiT, p. 168, text-tig. 15. 

1909. Octo(^mUis maindroni f. typica, Michaelsen, Mem. Ind. Miis. 
5, p. 206, pi. xiv, fig. 29, text-fig. 2L 

Length 180 mm.; diameter 4|-5 mm. {Segments 198. Colour 
a uniform grey, Prostoniium epilobons ca. Segments ii-iv 
biannuiate, v and some following segments triannulate. Dorsal 
pores from 12/18. Setse very delicate, fairly widely paired; 

aa : ah : he : ccZ=:5 : 2 : 5 ; 3 ; greater than half of ciixmm- 
ference ; at the anterior end the pairs further apart, cd equal to or 
greater than he and equal to l|a6. Clitellum xiii~xvii (=5). 
The whole male area somewhat depressed ; prostatic pores in Z», on 
very small circular papillae ; seminal grooves convex towards the 
middle line. Spermatheoal pores two pairs, anteriorly on viii and 
ix, between the lines of a and 5, somewhat nearer* the former, 
Copulatory organ as a single midventral cushion on 13/14, 
including^ f of xiii and j of xiv, broader than long, reaching 
nearly as far as « laterally, its anterior border convex, the posterior 
concave. 

Septa 7/8-13/14 thickened, especially 9/10-11/12. Gizzard 
very large, in front of 7/8. One pair of very large calciferous 
glands opening into oesophagus in xv, but extending into xvi, 
divided up by deep incisions. Last hearts in xiii. Limnels free 
in X and xi. Seminal vesicles two pairs, ^ in xi and xii, the 
anterior pair small and simple, the posterior larger and racemose. 



Fig. 181.- OciocMim {OctoohcBioides) niaindroni Mich, *, speraiatheca 
made transparent by acetic acid ; x 25. 

Prostates restricted to xvii and six j glandular part much bent, 
almost coiled ; duet shorter, thin, irregularly bent. Spermathecal 
ampulla long, sae-like ; duct shorter and narrower ; diverticulnm 
at eetal end of duct, very, short, almost encircling the duct, with 
about 7 seminal chambers separated externally by more or less 
deep grcioves (text-fig. 181). Penial set* ((^. text-fig. 183) very 
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slender, 1‘2 mm. long and 10 fi thick, somewhat bent at the distal 
end only ; distal end somewhat flattened but not broadened, with 
two fairly sharp edges, point simple ; proximal to the flattened 
portion an ornamentation of irregular transverse rows of large 
rather slender teeth. 

Remarlcs. It is possible that the specimens were not quite 
mature ; the diverticulum of the spermatheca may perhaps be like 
that of vai;, chaperi when mature. 

Ristnhution, Gingi, S. Arcot Bist., S. India. 


a, var. chaperi MicJi. 

1907. Octoclicetm maindroni var. chaperi^ Micliaelsen, Mt, Mus. 
Hamburg, xxiv, p. 169. 

1909. OetochiBtus maindroni var. chaperi^ Michaelsen, Mem. Ind. 
Mus. i, p. 208, pi. xiv, figs. 30, 31. 

Length 50 mrn. ; diameter 2|-3 mm. Segments ca. 130. 
Clitellum ring-shaped, xiii-xvii (=6). Female pores paired. 
Copulatory organs as a large median transversely oval papilla oh 
xviii between the seminal furrows ; and a large transverse cushion 
on xiii, extending laterally beyond h. 



Fig. 182. — OctochiBhts (OGtoGhtsioides) 
mamdroni Mich. var. chaperi ; 
spermatheca. x 45. 



Fig. 183 . — Octochmtm {OctochstfMes) 
maindroni Mich. var. chaperi ; 
distal end of penial seta. 
X 500. 


Spermathecal ampulla elongated sac-shaped ; duct short, narrow, 
not sharply set off; diverticulum almost hemispherical, large, 
with very short and narrow stalk, and numerous seminal chambers 
which give the surface a mammiilated appearance (text-fig. 182). 

Distvihution, Weyra Karur, Madras Pres* 
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9, Octocli»tus (Octochs&toides) montanus * 

1920. OotocJicstus montanus, Steplienson, Mem. Ind. Mus. vii, 
p. 234, pi. X, tigs. 39, 40. 

Leugtb 60 mm. ; diameter 3*5 mm. Segments 158. Colour 
buff, unpigmented. Prostomium epilobous not marked off 
behind. Dorsal pores from 10/11. Setal relations on vii 
; behind clitellum a5 = 5 a«=| 6 (!=|cc^ ; in 
middle of body ; del is almost | .of circum- 

ference. Clitellum saddle-shaped, embracing nearly all of xii to 
xix (= nearly 8 ). Male field whitish, rectangular, including 
xvii~xix ; seminal grooves longitudinal, in line with a. Female 



Pig. 18o . — Ociovhatus {Ootochmiokles) 
itiontmms Steph. ; penial seta ; 
» X 40. ‘ 

pores probably double, in a whitish pad midventrally on xiv. 
Spermatheeal pores in 7/8 and 8/9, apparently in line with a, A 
genital papilla on 21 / 22 , transversely oval, depressed in its centre. 

Septum 4/5 moderately stout, 5/6~7/8 very thin, 8/9 somewhat 
thickened, 9/10-1 1 /12 moderately so, 12/13 very slightly. Gizzard 
ill vi, Qalciferous glands two pairs, in xv and xvi, dorsaiiy 
situated by side of the dorsal vessel. Intestine begins in xvii. 
Last heart in xii. Testes and funnels free in x and xi. Seminal 
vesicles much lobulated or racemose, large, in ix and xii. Prostates 
rather small ; glandular part a rather thick opaque tube, with a 
few undulations ; duct very small, short and thin. Spermathecal 
ampulla an irregular sac; duct large, stout at first, narrowing 
towards ectal end, as long as ampulla and half as thick in its 
first part; diverticulum single, joining duct at or above middle of 
its length, finger-shaped on the whole, slightly swollen at its free 
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end, where ar few seminal chambers are indistinctly seen (text- 
fig. 184). Penial setse (text-fig. 185} up to 1*5 mm. in length, very 
thin, only 6 /x thick in the middle ; shaft rather bowed, slightly 
undulating towards the tip, tapering gradually, tip simply pointed ; 
no ornamentation. No copulatory setae. 

Distribution. Panchgani, W. Ghats (near Mahabieshwar). 

10. Octochaetus (Octochffitoides) paliensis 

1920. OctocJicBtus paliensis, Stephenson, Mem. Ind. Mus. vii, p. 228^ 
pi. X, figs. 30-33. 

Length 45 mm. ; diameter 2| mm. Segments 141. Colour 
yellowish grey, not darker on dorsal surface. Prostomium 
proepilobous or combined pro- and tanylobous. Dorsal pores 
from 12/13. Setae paired; in front of clitellum is less 

than ^ho and behind clitellum = in 

middle of body and is slightly less than cd; M 

approximately f of circumference. Clitellum xiii~xvii (= 5). 
Male field shows two trench -like depressions on xvii and xix ; 
segment xviii appears between them as a transverse iddge. 
Prostatic pores in the deeper lateral parts of the trenches on 
small white papillae in line with h; seminal grooves straight. 



Fig. 186 .^ — OctochmHs {OciochcBtoides) paliensis Steph, ; spex’matbeca. 

Male area, may join behind with a transversely elongated papilla 
on the posterior half of xix and anterior half of xxi. Ventral 
surfaces of viii and is thickened, forming a couple of broad 
papilhe; spermathecal pores apparently just in front of site of 
setse a of these segments (setae'a and h not visible). 

Septum 4/5 moderately thickened, 5/6. and 6/7 missing, 7/8- 
11/12 somewhat thickened', and diminishingly so as far as 14/15. 
Gizzard spherical, in front of 7/8. Calciferoiis glands large, 
kidney-shaped, in xv. Intestine begins in xvii. Last heart in 
xii. Testes and funnels free in x and xi. Seminal vesicles in ix 
and xii. Prostates as moderately tluck convoluted tubes, bulging 
apart the septa bounding xvii and xix ; duct thinner than the 
gland, wavy, shining, thinner in its first part than nearer the 

2o 
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surface. Small ovisacs may be present in xiv. Spermathecal 
ampulla (text-fig. 186) elongated, somewhat' conical ; duct not 
sharply marked off, not shining, one-third as long and half as 
wide as ampulla; diverticulum single, club-shaped, without distinct 
stalk, arising from ectal end of duct, one-third or one-fourth as 
long as main pouch, may be bound down to duct ; in other cases 
the diverticulum has the form of a cauliflower, with a short stalk. 
Penial setae (text-fig. 187) 0*65-0*76 mm. long, 16 thick, shaft 
straight, distal end slightly curved, tip bluntly pointed ; ornament- 
ation as eight circles of small spines near the tip ; the end may 




Fig. 187 . — Octochistiis {Ociochstoides) 

Steph. ; a and 6, distal Fig. 188 . — OctochmUis {Octochatoide^ 
ends of two penial setae ; X ca. palmisis Steph, ; distal end of 

340. copnlatory seta ; x ea. 230. 


be somewhat sinuous instead of simply curved, Copulatory setge 
of viii and ix (text-fig. 188) 0*76-0*82 mm. long, 22 /a thick, distal 
part howled,* tip rather sharp, somewhat claw-shaped; a row of 
spines on both convex and concave border of the distal curved 
part. .r 

Bemarles. A very variable species ; related to 0. ganeslm, 
Bistrihution, Palia and Indore, Central India ; Bina, Central 
Prov. ; Poona. 


a. var. riparius 

1920. OctodhiSBttis palimsis var. 7*iparius^ Stephenson, Mem. Ind- 
Mus. vii, p. 231, pi. x, figs. 34, 35. " 

Length up to 90 mm.; diameter up to 3*5 mm. Segments 135. 
Prostomium tanylobous or almost so. Dorsal pores from binder 
border of clitellum. Setal relations bi front of clitellum ah^^aa 



OCTOOBLJIXUS. 


387 


= |6c=|cfZ; behind clitellum a5=:l^«a=ff ; in middle of 
•body «6 = ^J-«a=-|6(;=c^ ; fZ^?=| of circumference, Male area 
(texV-fig. 189) rather square, including xvii-xix and the anterior 
half of XX ; on it a dumbbell-shaped depression longitudinal in 
direction, the narrow part on xviii; the narrowing caused by two 
large flat papillSe continuous at their outer edges with the 
•thickened edge of the general male area. Prostatie pores in in 
the broadened ends of the dumbbell: seminal ^i*ooves convex 


xm 
xsm 

XDC 
XX 

Pig. 189. — OGtochmiiis {Ociochcstoides) 
palienm Steph. var. npaHus\ 
umle genital region. 

Pig. 190. — Octoch(Btus {Octoclmioides) 
jpaliemis Steph. var. ripanus\ 
distal end of copulatory seta; 
X ca. 350. 

inwards, skirting the inner borders of the papillae. Spermathecal 
pores in same position as in type form ; here in shallow 
depressions, each connected across the middle line by an irregular 
shallow trench. 

The penial setje have the sinuous distal end. Oopulatory setae 
(tejt-fig, 190) in form as before, the rows of spines replaced by 
thin serrated ridges ; laterally on the seta, intermediate between 
the ridges, a series of semicircular marMngs, concave towards 
the tip. 

BemarJcs, If the papillae of the male area expanded inwards so 
as to join, the appearance would be like that of the type-form. 

A number of muscular bands in the prostatic region, like those 
of 0. suremiSf are sufficiently marked in the dissection to attract 
attention. 

IHstribuiion, Grwalior. 
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11 . OctoeliaBtiis (OctocliSBtoides) pattoni Mich. 

1907. Octochatus pattoni, Micliaelsen, Mt. Mus. Hamburg, xxiv,. 
p. 170, text-fig*. 16. 

1909. Octochcetm pattoni, Micbaelsen, Mem. Ind. Mus. i, p. 209, 
pi. xiv, figs. 33-35, text-fig. 22. 

Length ca. 90 mm. ; diameter ca. 3 mm. Segments ca. 180.. 
Colour greyish, brown anteriorly on dorsum. Prostomium small, 
tanjlobous (not always distinctly so). Setse^ fairly large, all 
ventral; paired, but not very closely ; fl6=cd=|aa=|6c ; 
of circumference. Cliteilum ring-shaped, or sometimes interrupted 
in the midventral line, dark brown, xiii or |xiii-xvi (= 3| or 4)* 
Male field sunken, extending over xvii-xix and parts of xvi and 
XX, somewhat less extensive laterally on xviii, the whole sur- 
rounded by a wall. Prostatic pores in ah ; seminal grooves slightly 



Fig. 191 . — Octochcstiis {Ootochmtoides) pattooii Mich. ; spermatbeca 
made transparent by acetic acid ; X 20. 


convex towards the middle line. Eemale pores paired. Sperma- 
thecal pores in 7/8 and 8/9 in a ; or those of the hinder pair 
slightly closer together, just medial fron» a. Copulatory organs 
as paired oval glandular cushions, with a depression in the middle 
and a more or less distinct central papilla ; lying mostly between 
a and c, but sometimes somewhat approximated or touching in 
the middle line; the most constant are in 11/12, less constantly 
in 14/15 or 21/22 or 22/23 ; seldom all present, and very seldom 
all absent. 

Septum 6/6 strong, 6/7~8/9 very thin (apparently in part 
vestigial), 9/10 thin, 10/11-13/14 strong, 14/15 fairly strong,. 
Gizzard large, oblique, in vi(?). A pair of asymmetrical large 
calciferous glands with short thick stalks opening near the mid- 
dorsal line at about the border-line between xv and xvi, one- 
projecting forwards into xv and the other backwards into xvi.. 
Intestine begins in xix; typhlosole a double ridge. Testes and 
funnels free in x and xi, these segments being narrow. Seminal 
vesicles racemose, in ix and xii. Yasa deferentia with large 
convolutions in xi, xii, and xiii ; those of a side do not unite till 
they pierce the body-w^all. Prostates long, convoluted; duct 
relatively long, describing some wide convolutions. Spermathecal 
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ampulla pear-simped ; duct cone-shaped, not set off ; diverticulum 
thick, I as long and | as thick as the main pouch, the eiital portion 
of the diverticulum with folded walls separating a number of 
indistinct seminal chambers (text-fig. 191). Penial setaj (text-fig. 
192) 1*7-2 mm. long, VI [x thick, slightly but regularly curved ; the 
distal fourth seems to have sharp lateral edges, which become 
expanded at the tip, forming with the thicker axial part a sort of 
shovel, which is somewhat bent forwards ; the distal ends of these 



Fig, 192, — Ocioc1imtu& {Ociochistoides) 
pationi Mich. ; distal end of 
penial seta ; X 325. 



Fig. l^Z.’—OctochiBiii^ {Octoc}i^Mde&) 
fatto7ii Mich. ; distal end, of 
copulatory seta ; X 240. 


expansions are serrated ; proximal to the expanded tip the shaft is 
ornamented with 8 or 9 rings of slender teeth, and at the edges with 
8 or 9 larger teeth on each side. Copulatory set® (text-fig. 193) 
on viii and ix, 0*8-1 mm* long and ca. 20 fi thick, tip somewhat 
laterally compressed and bluntly pointed, with fine ringed markings; 
proximal to this part the shaft bears a number of smooth tr^sverse 
ridges, each concave distalwards, arranged in 3 or 4 longitudinal 
rows, about 11 ridges in each row ; each bundle of setse combined 
wdth a coiled glandular tube embedded in the body-wall. 

Distrihutmi. Madras. 
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12, Octocha&tus (Octochsetoides) pMllotti Mich- 

1907. OetocTimim phillotii, Midiaelsen, Mt. Mus. Hamburg, xxiv^ 
p. 169. 

1909. OctocloBtus phillotti^ Michaelsen, Mem. Ind. Mus. i, p. 205,, 
pi. xiVf bgs. 65-67. 

Length 36“55 rum. ; maximum diameter 2-2| mm. Segments 
ca. .125. Colour greyish. Prostomium epilobous ca. f, small,, 
tongue open behind. Dorsal pores from 11/12. Setae rather 
small, paired, but not very closely, the ventral somewhat closer 
than the lateral, especially in the clitellar region ; ah greater than 
cd, 5c=l|cc^=|aa; dd=^ of circumference. Clitelliim ring- 
shaped, xiii-xvii (= 5). Male area sunk, bordered laterally by 
broad almost wall-like protuberances which overhang somewhat in 
segment xviii, so contracting the male area here. Prostatic pores 
in a ; seminal grooves almost straight, slightly concave me(fially. 
Female pores paired. Spermathecal pores on viii and ix, just in 
front of a. The ventral part of xviii, and often of xx and of viii 
and ix, somewhat glandular. Often the spermathecal pores of a 
segment connected by a groove which is convex backwards, the 
posterior border of the groove sometimes wall-like. 



Fig. 194 . — Octochaetus {Octochcetoides) phillotii Mich. ; spermatheca 
made transparent by acetic acid ; X 20. 

Septum 4/5 very strong, 5/6 and 6/7 very thin (? vestigial), 
7/8-14/15 thickened, especially 10/11-12/13. A large somewhat 
oblique gizzard between 4/5 and 7/8. Calciferous glands one pair, 
large, surrounding oesophagus laterally and dorsally in xv, the 
stalk of each short and narrow. Intestine begins in xv, typhlosole 
as a double ridge. Last heart in xiii. Testes and funnels free in 
X and xi Seminal vesicles in ix and xii, the anterior smaller, the 
posterior cut up into lobes. Prostates of moderate size, the 
glandular part convoluted; duct much shorter and thinner, 
abruptly set off, describing one or two short broad loops. Sperma- 
thecal ampulla elongated, ovoid ; duct short, not abruptly set off ; 
diverticulum about one-fourth as long as ampulla, indistinctly 
stalked, opening into duct, divided by deep incisions into two or 
three lobes, sometimes almost to its base (text-fig. 194). Penial 
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set 80 (text-fig. 195) 0*9 mm. long, 17 ^ thick, almost straight ; 
the distal end slightly bent, especially at the tip, whicli is- 
hollowed out on the concave side like a spoon ; proximal to this 
the shaft hears about 9 more or less I’egular oblique or broken 



Fig, 195 . — OetocliMus {pciockmtQides) Fig. 196 . — OctocJiatius {OcfocliiBtoides) 

# phillotti Mich.; distal end of fhillotii Mich.; distal end of * 

penial seta ; X 300. copulatory seta ; x 300, 

rings of fine triangular teeth. Copulatory set® (text-fig. 196) in 
viii and ix, ea. 0*6 mm, long and 17 p. thick, somewhat bowed ; distal 
end almost beak-like, with a slight ridge along each side; the- 
distal half of the seta, except the tip, ornamented with a large 
number of closely placed rings of small triangular teeth. 

Distribution. Hyderabad, Deccan. 

13. Octochsetus (Octoohastoides) pittnyi Mich. 

1910. Octochmim 2 nttnyi, Michaelsen, Abh. Ver. Hambmg, xjx,. 
p. 86, pi. figs. 25, 26. 

Length 60-62 mm. ; diameter 2-3 mm. Segments ca. 165. 
Colour light grey, without pigment. Prostomium epilobous 
tongue closed behind. Segments iii-iv biannular, v-xii triannular 
or still further subdivided. First dorsal pore in 11/12. Setm 
rather small, ventrally fairly widely paired, laterally rather more 
widely still ; aa : ab : be : cd :: 6 : 2 : o : 3^ but cm is smaller towards 
the front, near the male pores ; dd=s:§ (in front) or f of circum- 
ference. (in middle of body). Clitellum xiii-xvii (=5); mid- 
ventrally on xvii the hinder border is excavated to accommodate 
the male field, which the clitellum overhangs. Prostatic pores 
rather medial from a; seminal grooves convex medialwards,. 
running on indistinct walls. Female pore single, median. 
Spermathecal pores on viii and ix, medial from a, between the 
first and second annuli of these segments. 

Septa 7/8-12/13 fairly strongly thickened, especially the middle 
ones of the series. G-izzard large, in front of 7/8. Calciferous- 
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glands one pair, large, in xv and xvi, morphologically apparently 
belonging to xv ; almost smooth externally, curved, meeting the 
dorsal vessel above. Typhlosole in anterior part of intestine a 
double ridge- Paiinels free (?) in x and xi. Seminal vesicles in 
xi and xii. Prostates very small, confined to the ventral parts of 
their segments ; glandular portion undulating, duct very narrow, 
much shorter than the glandular part, somewhat bent. Sperma- 
thecse relatively small, ampulla ovoid ; duct as long as and one- 
third as thick as ampulla; diverticulum thickly club-shaped, 
somewhat narrower and only half as long as duct, entering eetai 
part of duct. Penial setae ca. | mm. long, 17 thick, almost 
straight, bent only at the ends, rather bluntly pointed ; orna- 
mentation a few irregularly disposed relatively coarse “ scars,’’ the* 
depressions of which are occupied by stout teeth. No copulatory 
setge. 

Bsmarlcs. Michaelsen considers this species to be related to 
0, aithem, but to be distinguishable by the setal arrangement, the 
smoothness of the calcifei'ous glands, and the ornamentation of 
the penial seise, 

Dish'ihution, Mangalore (W. Coast); Trivandrum (S. India). 


14. Octochaetus (Octochsetoides) prashadi StepK 

1920. OctoclKBtm prashadi^ Stephenson, Mem. Ind. Mus, vii, 
p. 233, pi. X, figs. 36-38, 

Length 51-61 mm. ; diameter 2‘5-3*6 mm.' Segments ca. 150 ; 
V and vi biaiinular, some or all of the rest up to the clitellum 
triannular. Colour buff, no pigmentation ; no difference between 
dorsal and ventral surfaces. Prostomium epilobous in varying 
degrees. Dorsal pores from 12/13, or a vestigial pore in 11/12. 



Fig. Wl,—Ociochstus {Ooiochcstoides) prashadi Steph. ; spermatheca. 

In the anterior part of body «6==|aa=:|&e=|cc?; the same behind 
the chtellum; m middle of body ; dd^4r of 

circumference. Clitellum absent orindefinite. Mate field aquad- 
ranguiar thickening including part of xvi and the whole of xx ; on 
xvii and xix transverse trench-like depressions, deeper laterally. 
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where the prostatie pores are situated on rounded papillae in line 
with 6. Female pores pei’haps a pair of whitish dots near middle 
line on xiv, nearly at the middle of the length of the segment. 
Ventral surfaces of viii and ix thickened ; spermathecal pores in 
7/8 and 8/9, in h or hetw’een a and h. 

Septum 4/5 somewhat thickened, 5/6 thin, 6/7 absent ; thence 
some thickening as far as clitellar region. Gizzard in front of 7/8, 
large, globular but not very firm. Large calciferous glands in xv, 
projecting back into xvi, kidney-shaped on the whole, and each 
“divided into an anterior and posterior lobe. Intestine begins in 
xvii or xviii. Last heart in xii or xiii. Testes and funnels free 
in X and xi. Seminal vesicles in ix and xii, slightly lobulated. 
*Prostates relatively large, bulging apart the septa of their segments ; 



Fig. 198. ^Octochretus {Octoch<Btmdei) Fig. 199. — OctoeJuettis (Octochatoides) 
prashadi Stepli. ; tip of penial prashadi Steph. ; tip of copu- 

seta ; X 175. latory seta ; X 375. 

glandular part loosely coiled, rather thick ; duct much thinner, 
shiny, bent or wavy. Ovisacs may be pi'esent in xiv. Sperma- 
thecal ampulla Variable in shape; duct very stout, not sharply 
marked off ; diverticulum of considerable size, with a thick stalk, 
may be slightly lobed, and may show a few small seminal chambers 
on microscopical examination (text-fig. 197). Penial setae. (text- 
fig. 198) 1^5 mm. long, 40 ja thick; tip slightly hooked and rather 
hollowed on its concave side ; a large number of closely set rings 
of fine spines extend nearly half-way along the shaft. Copulatory 
setae (text-fig. 199) 0*8 mm. long, 26 fi thick ; slightly bowed, tip 
pointed ; distal portion of shaft marked by a number of scar-like 
depressions, semicircular in shape. 
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EemdrJcs. Belated io paliensts, to which it is remarkably similar- 
in many .details ; the penial and copulatory setae are, however, yery 
characteristic. 

Distnhitmu .Kalyan, near Bombay ; Sakarwari, on the way to- 
Mahableshwar. 


15. Octochsetus (OctochsBtoides) snrensis Mich. 

1910. OctoehcBtiis surensis^ Michaelsen, Abh. Ver. Hamburg, xix,. 
p. 88, pi. figs. 22-24. 

1916. OctochMus surmsi (mispr.), Stephenson, Bee. Ind. Mus. 
xii, p. 338, pi. xxxiii, fig. 31. ^ 

Length 75 mm, ; diameter 2-2*5 mm. Segments 113. Colour 
grey, with dai'k brown tinge anteriorly and dorsally. Prostomium 
epilobous f, tongue cut off near the front. Setae fairly large,, 
rather widely paired, especially the lateral; in middle of body 
aa : ah : he : ccZ= 7 : 3 ; 8 : 4, and anteriorly = 6 : 3 : 6 ; 4 ; fZc?= about 
4 of circumference. Dorsal pores from 13/14 (or 12/13?)., 
Olitelliim xiii-xvii (= 5), ring-shaped, setae visible. Male field of 
a square shape with rounded corners, surrounded by a fairly 
broad but not sharply defined wall, and extending from the setal 
zone of xvii to 20/21. Prostatic pores just internal to h ; seminal 
grooves almost straight. Pemale pores paired. Spermathecal 
pores inconspicuous, on viii and ix, in the setal zone just internal 
to h, Copulatory cushions two pairs, ill defined, on the hinder- 
parts of viii and ix, between a and c, curving round the sperma- 
thecal pores on their outer sides. 

Septa 7/8-12/13 slightly thickened. Gizzard very large, in 
front of 7/8. Calciferous glands in xv, surrounding oesophagus,, 
irregularly constricted. Typhlosole double in its anterior part. 
Testes and funnels in x and xi, apparently enclosed in testis sacs,. 
Seminal vesicles large, in ix and xii. Prostates with long, fairly 
thick, irregularly coiled glandular part; duct thin, in a double 
loop. Strong muscular bands passing outwards from midventral 
portion of segments xvii and xix. vSpermathecal ampulla ovoid or 
thickly sausage-shaped ; duct half as thick and as long as ampulla, 
or shorter ; diverticulum sessile on duet above its middle, irregular 
in shape, about as long and thick as duct is thick. Penial setae 
1*75 mm. long, 24c p thick, almost straight, but slightly curved at 
both ends ; tip smooth, simply pointed ; for . a short distance 
proximal tp the tip the shaft bears a number of triangular teeth,, 
fairly large and fairly *closely applied to the shaft. Copulatory 
setae 1*4 mm. long and 35 p thick, slightly bowed ; tip claw-like 
and smooth ; proximal to tip a large number of closely set tranS" 
verse rows of hair-like projections, a series of these on each side of 
the seta, the rows closely placed one above the other ; the concave 
border of the seta apparently deeply grooved, the groove and the- 
opposite border of the seta free from spines. 
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lUmarJcs. The above description is taken entirely from that of 
Michaelsen. My own specimens, from Barkul, di:Sered in a 
number of points, and since they form possibly a separate variety 
the characters in which they differ are given below, instead of 
confusing the above description with particulars which may 
possibly not belong there. 

Length 90 mm, ; diameter 3*5 mm. Colour dark purplish 
brown middorsally, fading off laterally, so that the sides as well as 
the ventral surface are nnpigmented ; clitellum brown ; anteriorly 
the pigmejitation extends onto the lateral surfaces. Segments 171 ; 
vii-x more or less distinctly triannular, xi and xii 4-annular 
dorsally. Prostomiimi epilobous |, sides of tongue parallel, 
•tongue not cut off behind. Dorsal pores from 12/13. Setal 
intervals in middle of body a6=|aa=rather more than 



Fig. 200. -OctOGhtieUiB {^Octoclmioidei) suremis Mich. ; spermatheca 
of .specimen from Barkul. 

behind clitellum = |aa = Clitellum xiii-|xvii above 

(== 4|), but only extends to |xvi below (=:3|). Male field covers- 
xvi-xx; prostatic poi'es united across the middle line by broad 
grooves. iNo papillae in spermathecal region, but the ventral 
surface of viii and ix is thickened and glandular. 

Testes not seen in xi ; the funnels of xi smaller than those of x., 
Testis sacs constituted by a delicate membrane which covers in 
the whole contents of the segments, dorsal vessel and alimentary 
canal included. The longitudinal groove in the copulatory setae 
was not seen ; and the transverse rows of hair-like spines appeared 
to be in four longitudinal series instead of two. The diverticulum 
of the spermathecse was cauliflower-like and shortly stalked (text- 
flg. 200) . 

According to these specimens there would seem to be a com- 
mencing proaudry (disappearance of posterior testes and funnels). 

In my paper the ratios of the setal distances are wrongly 
worked out from my original notes. 

Distribution, Sur Lake, and Bai’kul on the Sur Lake, in Orissa. 
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16. Octochaetus (Octoclisetoides) thurstoui Mich, 

1907. OctoehcBtus tlmrstoni, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 178, text-fig. 17. 

1909. OctoehcBtus thiirstonif Micbaelsen, Mem. Iiid. Mus, i, p. 215, 

pi. xir, fig. 86; text-fig. 28. 

1910. Octochcetiis tkw'stoni, Micbaelsen, Abb. Ver. Hamburg, xix, 

p. 94. 


Length 130-160 mm. ; maximum diameter -6 mm. Segments 
198-204. Colour greyish, Prostomium tanylobous (?), small. 
Dorsal pores distinct only from 18/19. Setae moderately large, 
not very closely paired veiitrally, laterally almost separated; 
cc?=ca. a6=ca. ‘§ho, aa^ca, l^hc ; dd=csi, f of circumference. 
Clitellum complete ventrally, but not so swollen there ; xiii-xvii 
(= 5), Male area a little depressed, with a cushion-lihe elevation 
between the seminal grooves. Prostatie pores between a and h ; 
seminal grooves almost straight. Spermathecal pores on viii and 
ix, immediately in front of the setal zone, between a and h, 
Copulatory organs as two to four transverse cushions across the 
niidventral line, on xxiv and preceding segments, extending 
laterally to I or not quite so far. 



Fig, 201 . — Ociochatus (Octoch^ioidcs) thm'stoni Mich. ; spermatheca 
made transparent by acetic acid ; x 12, 


Septum 5/6 fairly strong, 6/7 and 7/8 (? and 8/9) missing, 
thence to 12/13 all very strong. Gizzard large, behind 5/6- 
Oalciferous glands one pair, large, tightly rolled into a spiral, 
meeting each other dorsaliy, furrowed and incised, opening into 
oesophagus in xv {?), but taking up more than one segment. 
Typhiosole a double ridge. Punnels large, apparently free. 
Seminal vesicles in xi and xii, each composed of a few separated 
sacs* Prostates very long and much coiled ; duct relatively short, 
muscular, describing a broad loop. Spermathecal ampulla spindle- 
shaped ; duet short ; diverticulum irregularly and thickly pear- 
shaped, narrowed at its attachment but \vithout distinct stalk, 
almost as thick as ampulla, containing a large number of small 
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seminal chambers, which project slightly on the surface, giving a 
mammillated appearance (text-tig. 201). penial setae discovered ; 
strong transverse musonlar bands in relation with ectal part of 
male apparatus. 

Distribution, Madras. 


3. Genus EAJIIELLi 8tej>h, 

1914. OctocJi(stm (part.), Stephenson, Ree. Ind. Mus. x, p. 347. 

1920. OctochcBtus (part.), Stephenson, Mem. Ind. Mus. vii, pp. 23G, 

239. 

1921. Hamiella, Stephenson, P. Z. S. 1921, p. 109. 

1921. Ramella^ Michaelsen, Mt. Mus. Hamburg, xxxviii, p. 37. 

Setal arrangement liimbricine. All septa present ,(after their 
commencement). One oesophageal gizzard in one simple segment. 
No calciferous glands. Excretory system purely micronephridial, 
tlie micronephridia relatively large and few in number, from seven 
to one pair per segment only. Sexual apparatus purely aeantho- 
driline. 

Distribution, Coorg ; Mahabieshwar in the W. Ghats ; S. Eaj- 
pntana ; Saharanpur. Not known outside India. 

The genus was instituted by me in 1921 in order to receive 
three species till then assigned to Octochatus, In the same year 
Michaelsen added another species, writing the generic name 
Eamella, I had formed the word from the Indian proper name 
Ram, as Michaelsen himself formed the generic name Eiseniella 
from the proper name Eisen ; it would appear unnecessary to 
change the original spelling. 

The distinguishing features are the absence of calciferous* 
glands, and the fewness and large size of tlm micronephridia ; to 
these may be added the fact that all the septa are present after 
their first beginning. While the absence of calciferous glands, 
and the presence of all the septa, are doubtless primitive characters, 
the small number of micronephridia may be secondary; in 
E, bishamhan and lieterochmta the number is reduced to one on 
each side in each segment. ’ 

The genus is to be derived from a form similar to Howascoha : — 
perhaps from a point on the phyletic tree rather anterior to the 
evolution of Howascolex. The breaking-up of the nephridial 
system in EowascoUx took place, perhaps, by the separating-off as. 
it were of a number of micronephridia, leaving still a recognizable 
meganephridiuin on each side of each segment ; in Eamiella the 
breaking-up appears to have been complete, resnlting.in a number 
of micronephridia only. 

The distribution chart (Chart IT) shows the four species 
occupying stations on a slightly curved line which extends from, 
north to south through the western part of the country. 
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Key to the species of the genus Eyamiella. 

1. A single nepliridiiiui on each side in each segment. % 
More than one micron ephridium on each side of 


each segment* 3. 

:2. Penial setas with expanded end ; distal portion 

(except tip) with teeth K keteroehmta. 

Penial setse with bluntly pointed tip ; no teeth. . i2. bishambari, 

8. Penial setas with rings of small teeth K paclipaharensis. 

Penial setee smooth H. pallidus. 


I. Bamiella bishambari (SUph,). 

1914. Octocheetus bishamhan^ Stephenson, Rec. Ind, Mus. x, 
p. 847. 

1921. Ramklla bishambari, Stephenson, P. Z. S. 1921, p. 109. 

Length 35 mm. ; diameter 1 inm. Segments 85. Thin narrow 
worms, of indefinite grey colour. Prostomium epilobons -j- 1. 
Setal intervals behind clitellum C-litellura 

xiv-xvi (== 3) ; body narrower here. JProstatic pores apparently 
in the site of setae a of xvii and xix; seminal grooves longitudinal 
in direction ; setae h apparently absent on xvii and xix, penial 
setae in site of a. 

No septa wanting; 7/8-9/11 considerably thickened, 6/7 
moderately, 5/6 and 10/11 slightly. Grizzard in yL small and 
•elongated. (Esophagus segmentaily dilated behind vii, the 
epithelium folded, but no calciferous glands. One nephridium 
on each side in each segment, not connected with the septa. 
Testes and funnels free in x and xi. Seminal vesicles three pairs, ’ 
in X, xi, and xii, meeting or almost meeting dorsally above the 
■alimentary canal. Prostatic ducts bent into a gentle S-shaped 
curve. Spermathecse in segments viii and ix, opening in 7/8 and 
8/9 ; ampulla ovoid, duct longer than ampulla, bent, and stoutiah ; 
diverticulum of some size, approximately spherical, given off from 
base of ampulla. Penial setm at prostatic pores in bundles of two 
or more ; each curved to nearly a quarter of a circle ; extremely 
simple, tip bluntly pointed ; length 0*4 mm., thickness 10 /a. 

Bemarhs, The nephridia are of large size, but they are not 
.attached to the septa, and therefore do not correspond to the 
meganepbridia of more primitive forms ; if they did, the species 
would belong to the Aeanthodrilinas (genus AcanthodriliLs). The 
organs must be secondarily enlarged micronephridia, other 
microiiephridia in the segment having disappeared. This lends 
-some weight to the supposition -that the larger nephridia some- 
times met with in other genera (e. g., Megaseohos) are secondarily 
enlarged micronephridia, and not a remnant of a former mega- 
mephric condition. 

Distribution, Saharanpur, U.P. 
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■ 2. Bamiella lieterociiata MkK 

1921, Ramella 7ieterocli<sta^ Micliaelsen, Mt. Mus, Hamburg, 
xxxriii, p. ol, text-figs. 2 e, 6, 

Lengtli ca. 80 mm.; diameter l-limEi. Segments ca. 160. 
■Colour an even light grey, unpigmented. Prostoininm prolobous 
to slightly proepilobous ; a longitudinal middorsal furrow divides 
segment i. Dorsal pores not plainly recognizable. Setae paired, 
the ventral fairly closely, the dorsal widely ; in the middle o£ the 
‘body aa : ah : he : cd t dd=4 : 1 : 6 : 2 : B ; towards hinder end dd is 
less, may be equal to or even less than cd, and then aa :ah:hc : 
cd: dd=iO : 3 : 9 : 4-5 : 5-4 ; dorsal setae enlarged in hinder part of 
body. Clitellum saddle-shaped, |xiii-xvi (= 3|). Prostatic 
pores two pairs, on xvii and xix, on fairly large papillae, in line 
with setae h ; the papill© of the same side connected by a wall, 
along which runs the almost straight seminal groove. Male pores ♦ 
not visible (except in sections), on xviii, in the grooves. Female 
pores in front of and internal to setae a of xiv, in a transversely 
•oval whitish field. Spermatheeal pores not iisnally apparent, two 
.pairs, in 7/8 and 8/9, rather below the line c. A pair of large 
^transversely oval eye-like papillie in 11/12 outside the line h. 

Septum 6/7 very slightly, the subsequent ones as far as 11/12 
more strongly tliickenecl, 8/9, 9/10, and 10/11 most so, but still only 
moderately. Gizzard in v. Typhlosole present. Last heart in 
xii. I7ephridia one pair per segment, unconnected with septum, 
and apparently without funnel (= a large mieronephridiiiin). 
Testes and funnels free, in x and xi. Seminal vesicles in 
ix and xii, lobed. * Prostates confined to xvii and xix, with 
irregularly twisted glandular portion, and short thin duct. 

■ Spermathecae.iu viii and ix, ampulla elongated, sac-like, broader at 
the base; duct cylindrical, half as long and a quarter as thick 
as the ampulla, sharply set off; diverticulum single, small, 
pear-shaped, scarcely longer than duct, which it enters at ental 
end of latter. Penial setie thin, 0*6 mm. long, 10 p, thick 
proximally, 5 p thick distally, bowed ; tip expanded in a plane at 
right angles to that of curvature of seta, forming a triangle with 
base terminal and slightly excavated, and angles rounded ; distal 
portion of seta with the exception of flattened tip presents a 
number of small triangular teeth. Copulatory setse in spenna- 
theeal region perhaps present. 

Itemarhs, The species is distinguished from the others of the 
genus by the form of the penial setse and of the spermatheeal 
■diverticulum, and probably by the enlargement of the dorsal set® 
-of the hind part of the body. It agrees with JK, hhhamhari in 
liaving only one pair of large micronephridia per segment. 

Distrihution. Somavarpatna, Coorg. 
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3, Ratniella pachpaharensis {Steph,), 

1920. Octcchcetus 2^(icJipahare7uis^ Stephenson, Mem, Ind. Mus, yii,. 

p. 239, pi. xi, tigs. 46, 47. 

1921. jR(wiiella 2^ctc?ipaharenstSj Stephenson, P. Z. S. 1921, p. 109. 

Length 28 mm, ; diameter 1 mm. Segments 95. TJnpigmented.. 
Prostomium broad, slightly epilobous, tongue not cut ofi behind. 
Dorsal pores from 7/8. Setal relations in general a6=fna=:|6c 
= |cfZ; dd slightly less than half circumference. Clitellum xiii- 
|xvii ( = 4|) ; saddle-shaped except on xiii, or xiii and xiv,. 
where it is complete. Prostatic pores between (t and h ; seminal 
grooves straight, longitudinally between the pores. Pemale pores 
apparently paired, on the anterior part of xiv. Spermathecal 
pores in 7/8 and 8/9 (?). 

Septum 5/6 somewhat thickened, 6/7 considerably, 7/8-9/10 
much thickened, 10/11-13/14 somewhat so. Grizzard in vi, barrel- 
shaped, of fair size, but soft and so in some degree vestigial* 



Fig. 203. — JdamieUci>pochpah(tren$i& 
(Steph.) ; tip of penial seta : 

X ca. 300. 

Intestine begins in xiv. Last heart in xii. Micronephridia as 
flattened coils ; behind genital region three on each side per 
segment, in front even fewer, perhaps only one on each side 
in some segments? Testes and funnels free in x and xi* 
Seminal vesicles as rounded masses which may meet dorsally in 
xii only. Prostates of fair length, extending' beyond their nwn 
segments, bent several times ; duct much thinner, almost straight 
shining. Ovisacs present in xiv. Spermathecal ampulla very 
irregular and deeply lobed ; duct as long as ampulla, naiow, firni 
shining ; diverticulum apparently as a saccule attached to’ enM 
end of duct, much resembling one of the lobes of the ampulla. 
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(text-fig. 202). Penial setse (text-fig, 203) bent into of a circle ; 
length across the bend 0*7 mm., thickness at middle 12 ;u, at 
proximal end 20 ju ; shaft tapers gently, distal end slightly 
recurved, tip somewhat wavy, point fairly sharp ; ornamentation 
a number of irregular rings of small teeth. 

Bistnhiiiion, Paclipahar, 40 in. S. of Ivotah, Eajputana. 

4, Bamiella pallida (Steph.). 

1920. OeUchmtus pallidus, Stephenson, Mem. Ind, Mus. vii, p, 236, 

pi XI, figs. 41, 42. 

1921. Ramiella pallida^ Stephenson, P. Z. S. 1921, p. 109. 

Length 40-44 mm.; diameter 2'5mm. Segments 106; vi-ix 
indistinctly triannulate. Unpigmented. Prostomium prolobous 
or slightly epilobous. Dorsal pores from 10/11, In front of 
spermathec® = = beliind genital segments ah 

=3rta=§5c=|cd; at middle of body =-|aa= nearly ; 


fi 



■ Fig. 265 . — Bmmella pallida (Steph.); 
tip of penial seta • X 600. 

d(?=:half of circumference or rather less at middle of body, but 
only I at hinder end. Olitellum saddle-shaped, xiii-xvii '(= 5). 
Male field a thickening on ventral surface of xvii-xix, which may 
extend onto xvi and xx, and which laterally reaches beyond the 
line of hf or in some cases to c. Prostatic pores in 5; seminal 
grooves just outside this line, straight for the most part, curving 
inwards at their extremities, Female pores paired, on minute 
papilla a little internal to and in front of the site of setas a. 
Spermathecal pores at site of setse a on viii and ix. 

Septum 4/5 thin, 5/6 and 6/7 very slightly strengthened, 
7/8-11/12 all somewhat thickened, 1*2/13 very slightly so. 
Gizzard barrel -shaped, in vi ; oesophagus strengthened in v also 
by shining longitudinal muscular strands. Intestine begins in 
xvi. Last heart in xii. Micronephridia in postclitellar segments 
of moderately large size, about seven on each side in a transverse 

2j> 
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row, increasing in size from the ventralmost to the fifth, the two 
most dorsal smaller again ; this diSereuce in size disappears 
towards the hinder end; in xi and xii masses of nephridial 
tubules aggregated to form compacfc oval bodies, a pair in each 
segment. Testes and funnels free in x and xi. Seminal vesicles 
in ix and xii, those in ix with almost smooth borders, those in xii 
racemose. Prostates with glandular part as a series of apposed 
loops ; duct very narrow at its beginning, then wider, of some 
length, first forming a bend, then straight, stout and shining. 
Ovisacs in xiv. Sperm athecal ampulla elongated, narrower 
tow^ards its blind end and swollen near its base ; duct sboi't, 
dilated ; diverticulum single, stalked, rounded, attached to side 
of duct, not chambered (text-fig. 204). Penial setae (text-tig. 
205) 0*79 mm. long, 7 -S /a thick ; shaft slightly bowed, tapering 
gradually ; point fairly sharp, distal end of seta has a wavy 
outline ; no ornamentation. 

RemarJcs, There appears to be the beginning of a double 
gizzard, such as is found in the genus Eiidichogaster. 

Distnhiition, Panchgani and Mahableshwar, in the W. Ghats. 


4. Genus EUDICHOGIASTER MicJi. 

1896. Benhamia (part.), Beddard, P. Z. S, 1.896, p. 209. 

1898. JDicJiogaster (part.), Fedarb, P. Z. S. 1898, p. 449, 

1900. Tngmter (part.), Michaelsen, Tier, x, p. 330. 

1902, Eudickogaster^ Michaelsen, Mt. Mus. Hamburg, xix, p. 13. 

1910. Eudkhogast&r, Michaelsen, Abb. Ver. Hamburg, xix, p. 92. 

1921 Eudickogasterj Stephenson, P, Z. S. 1921, p. 103. 

1921. EudichogasteFf Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 37. 

Setal arrangement lumbricine. Two oesophageal gizzards in 
two simple segments. Calcif^rous glands in the region of 
segments x-xiii, occupying 4, 3, or 2 segments, either as simple 
dilatations of the oesophagus or as paired sacs. Excretory system 
purely micron ephridial. Sexual apparatus from purely acantho- 
driline to incompletely microSeoleciue (prostatic pores two pairs 
on xvii and xix, or one pair on xvii or xviii ; spermathecal pores 
two pairs on viii and ix, or one pair on viii or in 7/8). 

Bistrihuiion, The genus is confined to India. It is one of the 
dominant genera in West and Central India; its range is from 
a section of the Vest coast (from Bombay to Baroda) and the 
Western Ghats in this neighbourhood, across Central India to the 
region of the Ganges delta in Bengal ; one species comes from 
Debra Dun, but this is an isolated station. The West and Central 
regions are the areas where the genus occurs thickly. 

The worms which come under the above description were 
separated as a distinct genus by Michaelsen in 1902 ; the 
previously known species had been originally described as 
JH&hoguster (or the synonym Benhamia)^ and had been included 
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by him under Tviyaster in the Tierreieh volume. The separation 
ot these genera was now made on the basis of the calciferous 
glands ; Trigaster has none, Eudichogaster has them in segments 
si and xii (with, it may be, x and xiii in addition), and Dicho- 
gaster has them in xiv, xv, and xvi, or xv, xvi, and xvii. 

"Z Eudichogaster is to be looked on as descended from Ramiella 
(not from Trigaster^ in spite of the small difference between them) ; 
see the discussion in Stephenson, 1921 sugy . ; in this Michaelsen 
agrees (1921 The evolution has consisted in the duplica- 

tion of the gizzard, and the development of calciferous glands in 
a more anterior situation than that in which they are found 
in the genus Octoch<jetus» 


Key to the sjpecles of ike genus Eudichogaster. 


1. One pair of prostates and spermathecje 2. 

Two pairs of prostates and spermathecse 5. 

.2. Spermathecal diverticulum cauliflower-like, 

' consisting of a group, or two groups, of 

seminal chamhers E, barodejtsis, ' 

Spermathecal diverticulum single and simple , , E, barkudemis, 

spermathecal diverticulum 3. 

-3. Penial setae absent j calciferous glands in xi, xii, 

and xiii ^ E. parom. 

Penial setoe present; calciferous glands in x, xi, 

and xii 4. 

4. Conjoined testis sac and seminal vesicle in x ; 

penial setse wavy, pointed, no ornamentation . E. ehittagongem\ 
Seminal vesicles in ix ; penial setae straight, tip 

flattened E. pusillus. 

•6. Seminal vesicles in ix and xii (or ix, x, and xii). 6. 

Seminal vesicles in xi and xii. E. bengalmsis. 

Seminal vesicles in xii only 9- 

’6. Penial setse at prostatic pores E.falcifer, 

No penial setse at prostatic pores ; copulatory 
setse in spermathecal region 7. 

7. Copulatorysetsewithout ornamentation, simple. E.midlanL 
Copulatory setse with large scar-like depressions. 8. 

8. Genital papillae on xvi and xx E. asJmorthL 

No genital papihse on xvi and xx; ill-marked 

crescentic swellings, paired, concave medial- 

wards, on xvii-xix E, prashadL 

9. Penial setse present, capillary in form E, tnchochmtus. 

No penial setse 10. 

10. Median papillae on 9/10 and 10/11 ; lateral setse 

not paired ; ab less than half cd Erindicus. 

No median papillae on 9/10 and 10/1 1 ; lateral 
setae paired ; ah greater than half cd 11. 

11. Small paired papillae in line with prostatic 

pores, posteriorly on xvii and anteriorly on 

xix poone^im. 

No papillae as for poonensis 8. 


The five species harodemis^ chittagongensis^ barkudensisy 

mild pusillus show the mioroscolecine reduction of the posterior 

2b2 
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male organs, and an accompanying reduction of the spermatliecm 
to one pair. In larodemis there is apparently no sign ot a 
reduction in the anterior male organs ; in cMUagongensis these 
too have been reduced, and the species is proandnc; in parvus 
nothing is said .as to the testes and funnels, but ttio seminal 
vesicles, and therefore quite probably the testes and funnels also, 
are reduced to one pair; in pimlhts there are two pairs of testes 
and funnels, but the seminal vesicles appear to have undergone 
reduction (only a single one, in ix, was found in the unique 
specimen); in hcirhuclensis no seminal vesicles were found, and a 
momdvic reduction may be taking place. Though according to 
their structure these five species would seem to be closely related, 
this is not necessarily so. The microscolecine reduction is a 
change which has taken place frequently and independently it 
occurs in. nearly all the subfamilies of MegascolecidsB, and the 
species of the present genus which show it are widely distributed ; 
indeed, three of them represent the extreme limits of the genus on 
the West, East, and North respectively (Baroda, Chittagong, 
Debra Dun). It is not unlikely, therefore, that these species have 
originated independently iii various parts of the aiea coveied by 

the genus. i i i 

E. asJmoTthi and prasJiadi are closely related, and with these 

are perhaps to be associated indieiis and poonensis. 

E. harodensis would appear to be distinctly anomalous in having 
the conjoined pores of the male deferent ducts and prostates on 
xviii instead of on xvii ; the prostatic pores have been attracted 
backwards instead of, as usual, the pores of the male ducts 

forwards. . 

The nephridia show a number of interesting conditions m the 
species in which they have been carefully examined. Towards 
the hinder end of the body in E. ashvjortU the innermost of the 
transverse series of micronephridia enlarges so as to resemble a 
meganephridium ; the number of mici'onephridia in each segment 
seems to be small — in var. kinneari it is about six on each side. 
In prasliadi much the same occurs ; there are about five organs on 
each side, regularly arranged in longitudinal lines, till towards the 
binder end, where the inneianost enlarges and the others become 
smaller, less regular, and more numerous. In harodensis the 
three dorsally situated on each side are larger than the rest, while 
at the hinder end the innermost (most ventral) also enlarges. In 
hengaJensis there are two pairs of large nephridia per segment, in 
addition to* a number of small micronephridia ; towards the hinder 
end the inner of the two larger nephridia becomes more conspicuous 
than the other. In chiitagongemis there are three or four 
nephridia per segment on each side, arranged in longitudinal rows, 
the outer the longest; near the hinder end the ventralmost 
increases in size'-and becomes more conspicuous. . Much the same 
is the case in barkndensis. In tricJiochceius there are four longi- 
tudmal rows on each side, hut here the innermost series is the 
smallest. In parms, though the nephridia are “ diffuse,^’ they are 
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of considerable size. In mullani there are 7-9 on each side or a 
segment, with no very great differences in size. 

Thus the number of mieronephridia per segment is often small, 
as in Ramiella, 


1. Eudiehogaster ashworthi Mich. 

19G2. Etidichogastej' a^lmorthi, Michaelsen, Mt. Mus. Hamburg, 
xix, p. 14. 

1910. Eudiehogaster askioorthi, Michaelseii, Abh. Yer. Hamburg, 
xix, p. 92. 

1910. Eudiehogaster ashivoi'thi, Stephenson, Mem. Ind. Miis. vii, 
p. 246, pi. xi, figs. 50, 51. 

Length 45-190 mm.; maximum diameter 7 mm. Segments 
ca. 200. Unpigmented, a dirty yellowish grey. Prostomium 
prolobous. Anterior segments from iv or v divided, the anterior 
annulus, which bears the setae, being longer than the posterior ; 



Fig. 20^,^Eudiehogaster ashworthi 3iCich. ; tips of copulatory setie from 
neighbourhood of prostatic apertures ; «, from Wahl; 5, from Poona ; 
c, from Saugoi* ; d, from Jubbulpore. 


from about vii onwards further secondary annulations also; in 
the middle and hinder parts of the body the segments more or 
less plainly triannulate. First dorsal pore in 11/12 or 12/18. 
SetsB rather small, all ventral; J5c=ca. j-cd; dd^-^ of 

circumference. Glitellum ri ng-shaped , but ventrally less developed 
than dorsally; |xiii-XYi (= 3|). The rectangular male field 
comprises xvii-xix, extends outwards beyond the line of 6, and 
is somewhat raised. Prostatie pores on svii and xix, on small 
papill® in h ; the pores connected by E-shaped seminal grooves, 
with a double convexity outw''ards. Large roundish raised papillae 
on xvi and xx, outside 6, not absolutely constant ; sometimes less 
obvious flatter papillae on xvii and xix immediately medial to 
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the poropliores, or these may be single and median ; on xiii-xvi 
the ventral setae placed on narrow transverse setal papillae. Area 
of female pore or pores fairly large, median, transversely oval, 
situated anteriorly on xiv. Spermathecal pores two pairs, on 
papiUse in ah on the anterior annulus of viii and ix. Sometimes a 
pair of papilla outside h posteriorly on viii, and another pair 
similarly on ix ; sometimes a midventral papilla posteriorly on viii 
and a median papilla on x. 

Septa 5/6--7/8 very strong, 8/9-10/11 successively less strong. 
Two almost spherical gizzards in v and vi. Two pairs of retort- 
shaped calciferous glands, in xi and xii. Intestine begins in xiv. 
Last heart in xii. A pair of larger nephridia in addition to the 
micronephridia, near the nerve cord in each segment of the hinder 
part. Two pairs of funnels, the anterior rather smaller, in x and xi . 
Two pairs of seminal vesicles, in xi and xii, the anterior rather 
smaller; or three pairs, in ix, x and xii; or one pair, in xii. 



Fig. 207. — Eiidichogasier ashwortJii Mieh. ; tip of copulatory seta 
from spermathecal region. 

Prostates with very long thin convoluted glandular portion ; duct 
thinner, fairly short, bent. Spermathecal ampulla long, sac-like, 
fattened, irregularly ringed ; duct narrow and very short ; diver- 
ticulum enters ental end of duct, and consists of a number of 
chambers, being almost grape-like, with a short duct ; diverticulum 
bound down to ectal part of ampulla and to duct (c/. text-%. 209), 
Some setse in neighbourhood of male field (but not at prostatic 
pores) may be slightly modified by fine sculpturings (text-fig. 206). 
Copulatory setse (text-fig. 207) 0-4-0%5 mm. long, straight, some- 
what thinner distally, pointed, with large transverse scars which 
have a rather projecting proximal border. 

Distrihution^ Nagpur, Saugor, Bina, Teor near Jubbulpore, 
Central Provinces ; Choral near Indore, Central India ; Partabgarh, 
S. Eajputana. 
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a, var, Mnixeari {Steplu), 

1920. Eudiekogaster himieari^ Stephenson, Mem. Ind. Mus. vii, 
p. 2oo, pi. xi, figs. 58, 59. 

Segments 120. Length 80 mm. Colour buff; no difference 
between dorsal and ventral surfaces. Eirst segment small, divided 



Fig. 208. — Eudichogaster ashwortM Mich. var. Mmiean\ clitellura and male 
genital region *; seminal grooves not seen ; the grooves shown are 
irregular fissures in the floor of the H-shaped depression. 

by a median groove on dorsal surface. The interval a5=|ccZ. 
Clitellum w’ell marhed, xiii-xvi (=4); deficient ventrally in a 



Fig. 209. — EiidichogastiT cisJiworthiyiich. var. kimeari; sperm atheca. . 

V-shaped interval on xiii, Male field (text-fig. 208) rectangular, on 
xvii-xix ; margins much thickened ; from the anterior and pos- 
terior margins backward and forward projections respectively, so- 
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that there is a central H-shaped depression; floor of depression 
deeply fissured. Frostatic pores in the four angles of the H, in 5 
or ah ; seminal grooves as in type form. In addition to the paired 
papillae on xvi and xx there may be median papillae in these 
segments. In the spermathecal region the paired papillm on viii 
and ix (not those on which the spermathecal pores are situated) 
are further forward, and touch the spermathecal papillae on the 
outer side of the latter, iuciuding the lateral setae. 

Septum 4/5 thin, 5/6-11/12 moderately strengthened. Micro- 
nephridia behind x* arranged in transverse rows, about six on 
each side of each segment; towards the hinder end the innermost 
on each side becomes much thickened and more opaque, and hence 
much more conspicuous than the rest. Oopulatory setas 0*73- 
0*87 mm. long, 25 fi thick ; the scars apparently more semicircular 
and fewer than in the type form ; the setas are exactly like those 
of E. prashadL 

Distribution, Kasik (ca. 80 m. IST.E. of Bombay). 


2. Eudichogaster harkudensis StepK 

1921. Eudiehogaster harhudmsis, Stephenson, Eec. Ind. Mas. xxii, 
p. 765, pi. sxviii, figs. 12, 13. 

Length 57 mm. ; maximum diameter 1*75 mm, Segments 130, 
Unpigmented. Prostoinium proepilobous. Dorsal pores from 
11/12. Setae paired; in middle of body or nearly 



Fig. ^lO.’^EudicJiogaster harhide^isw Steph. ; sperinafcheca. 


so=|6c=|rc^; further back he and cd may be almost equal; 
behind clitelliim ah=sfaa= <^c2=:half of circumference (or 

f in anterior part of body). Clitellum xiii-|xvii (= 4|). Pro- 
static pores one pair, on xvii, on round papillae between a and h ; 
the pores slit-like, oblique, diverging behind. Female pores minute, 
in a circular white patch anteriorly on xiv. Spermathecal aper- 
tures one pair, as very minute white points on viii, just in front 
of setse a. 

Septum 4/5 thin, 5/6 extremely so, 6/7 and 7/8 also very thin, 
S/9 thin, 9/10 and 10/11 slightly strengthened , 11/12-13/14 thin 
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but slightly thicker tbau those which follow. Gizzards in v and 
vi. OS-ciferous glands in x, xi, and xii, diminishing in size back- 
wards. Last heart in xii. IN'ephridia of moderate size, behind 
clitellar region forming a transverse row of foar on each side, 
those towards the ventral end of the row smaller and closer 
together; towards the hinder end of the body the innermost of 
each row enlarges, and there are here three on each side — a long 
thin loop between cl and the middorsal line, a smaller organ in c, 
and the largest and thickest extending from a outwards to between 
h and c. Testes and funnels free in x and xi (testes not actually 
identified in x, but funnels in x larger than those in xi). ISlo 
seminal vesicles. Prostates one pair, in xvii, transverse! y disposed ; 
duct thin, transverse, equal in length to the glandular portion. 
SpermathecaB (text-fig. 210) one pair, each a narrow elongated 
cylindrical tube, \\ith small sac-like divertmulum towards ectalend. 
Penial setae (text-fig, 211) 0*53 mm. long, very slender, bowed 



Pig. 211. — E'ldicJwgaster harhcdensis Steph. ; penial seta ; a, general form, 

X 125 ; by distal end more highly magnified, X 500. 

towards distal end : shaft somewhat sinuous in outline in distal 
part ; tip ends in a small fl.attened expansion of rounded outline. 
No copulatory setae. 

Disirihution, Barkuda Island, Chilka Lake, E. coast. 


3. Eudichogaster baxodensis Steph, 

1914. Budichogaster harode)ms, Stephenson, Pec. Ind. Mus. x, 
p. 358, pi. xxxvi, figs. 13, 14. 

Length 74-100 mm.; diameter 3|-4 mm. Segments 163-167. 
Colour pale yeifcwish brown, uniform all over, except clltelluna 
which is darker. Prostomium prolobous, segment i partly divided 
by a middorsal groove. Segment iv biannulate, v triannulate, 
vi-xi 4-annulate, xii triannulate with other secondary rings in 
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addition ; behind clitellmn triauniilate. Dorsal pores from 12/13., 
Setae closely paired; dd=| of circumference. 

Olitellum Aiii-^xviii (=5^), or slightly shorter at each end.. 
Male genital field \7itl1 four flat pads ; one on 17/18, transversely 
elongated, from between a and h to the corresponding point on 
the other side ; another similarly placed on 18/19 ; the two 
remaining form a pair on xviii, small, including setae ab and 
extending somewhat beyond them inwards and outwards ; thus 
the Tentral part of xviii is enclosed by four cushions. Prostatic 
pores not visible externally ; from internal dissection duct ends 
on xviii, in ct6, nearly in h ; setae of xvii and xix present ; setee « 
of xviii absent. Pemale pore midventral, indicated by a small 
whitish area in front of setal zone of xiv. An anterior genital 
area with a transversely elongated pad (often not well marked) in 
7/8 extending outwards beyond 6, including the hinder annulus 
of vii and the anterior one of viii ; spermathecal pores probably 
represented by a pair of minute dots on the pad, in line with h ; 
small darkish spots in a transverse line on the middle part of the 
pads (as also on the anterior of the four pads in the male area). 

Septa 0/6 (the first) to 10/11 moderately to considerably thick- 
ened. Gizzards in v and vi, large, subglobular. Calciferous 
glands two pairs, in xi and xii, subglobular and set ofl:* from the 
gut. Intestine begins in xv. Last hearts in xiii. Micronephridia 
in regular transverse lines in all postclitellar segments, the three 
dorsal larger than the rest on each side ; at hinder end the 
ventralmost has become much larger and is equal in size to any of 
the series. Testes and funnels free in x and xi. Seminal vesicles 
large and iobed in ix and xii ; sometimes rudimentary vesicles in 
X also. Prostates a single pair in xviii-xix, much coiled ; duct 
gently looped once or twice, ending in xviii ; the two vasa 
deferentia of each side pierce the body-wall still un united, close 
to and on the anterior side of the ending of the prostatic duct. 
SpermathecsB one pair, the ampulla somewhat conical with the base 
towards the surface ; duct narrow and shining, in a gentle 
S -shaped curve, two^thirds as long as ampulla ; diverticulum 
cauliflower-like, bound down to duct and base of ampulla, or the 
seminal chambers may be in two groups instead of one. No penial 
or copulatory setas. 

Distribution. Biaroda. 

4. Eudichogaster bengalensis Mich, 

1910. JEudichogaster bengalensis, Michaelsen, Abh. Ver. Hamburg,, 
xix, p, 96, pi- figs. 27, 28. 

1916. Eudichoguster bengalensis, Stephenson, Eec, Ind. .Mus. xii, 
p. 344. 

1920. Eudichogaster bengalmsis, Stephenson, Mem. Ind. Mus. vii,. 
,p.248. 

Length 40-54 mm.; diameter 2~2| mm. Segments 94-124* 
Colour light grey, unpigmented. Prostomium tanylobous, borders 
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of tongue parallel ; or proepiloboiis, with a pair of shallow grooves 
dorsally on i wliich do not reach 1/2. First dorsal pore in 10/11 
or 11/12. Setae fairly widely paired, especially the lateral ; 
aa ; ab : he : cd=ld : 6 : 12 : 8 ; dd=^ of circumference in middle 
and hinder parts of body, =1 of circumference in anterior part. 
Clitellum ring-shaped, xiv-^xvii (= 3|) ; ventrally does not 
.include any of xvii. Prostatic pores on xvii and xix, immediately 
internal to h ; seminal grooves straight, except that they are bent 
inwards at both ends. Spermathecal pores at the site of the 
(missing) setae a of viii and ix, surrounded by small somewhat 
darker areas. Occasionally three pairs of papillae, oval, in line 
with ah, on viii, ix, and x. 

Septum 5/6 thin, 6/7-11/12 strengthened, especially 7/8-10/11.. 
Gizzards large, in v and vi. Calciferous glands in x-xiii, as- 
bulgings of oesophagus with low transverse lamellae on the ventral 
wall. Last heart in xii. Micronephridia more numerous towards 
hinder end; in addition, two pairs of larger nephridia per segment 
from genital region onwards ; towards the hinder end the inner 
of the two becomes more conspicuous. Two pairs of testes and 
funnels, in x and xi. Two pairs of grape-like seminal vesicles 
in xi and xii. Prostates with thick and long glandular part 
pressed together and flattened ; duct thinner, shorter though 
still relatively long, with a few small undulations. Sperina- 
thecal ampulla almost spherical; duct as long as ampulla,, 
scarcely half as thick at its ental end, thinner ectally ; diver- 
ticulum at ental end of duct, knob-like, without stalk, enclosing a 
few irregular seminal chambers ; or there may be two diverticula, 
each pei'haps the equivalent of one of the seminal chambers. 
Penial setae 0*7-l*3 mm. long, gently curved (more strongly at the 
distal end) ; tip claw-shaped or simple and blunt ; proximal to tip 
shaft clothed with numerous 'fine spines which may or may not 
be longer nearer the tip. 

JRemarks, The specimens that I examined seem to differ from 
Michaelsen’s originals in the spermatheeae and penial setse ; 
possibly also in the nephridia, though Michaelsen's specimens 
were badly preserved and hence the nephridial characters scarcely 
determinable. 

Distribution. Eajmahal, and Tribeni near Calcutta, in Bengal 
near Cuttack, in Orissa ; Marble Eocks near Jubbulpore, in the 
Central Provinces. 

5. Eudichogaster cMttagongensis 

1917. Mudichogastef chittagongenm, Stephenson, Eec. Ind. Mus. 
xiii, p. 411, pi. xviii, flgs. 31-33. 

Length 80 mm. ; maximum diameter 2 inm. Segments ca- 121. 
Colour an indefinite grey, Prostomium tidangnlar, epilobous 
Dorsal pores from behind clitellum. Ah^^aa^thc=^'^cd, d being# 
below the lateral line ; towards hinder end setae less closely paired^ 
cl being about the lateral line. Clitellum 
|xiii-|xvii (= 4); smooth, constricted. Posterior part of xvii,. 
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behind clitellum, is depressed; prostatic pores on xvii as short 
oblique slits between a and 5. Female pores on xiv, just in front 
of setse a on each side. Spermathecal pores on viii at site of 
ventral seta (?). 

Septa 4/5-7 /8 thin, 8/9-12/13 slightly strengthened. Gizzards 
large, in v and vi. Calciferous glands form small white swellings 
in s, xi, and xii. Last heart in sii. Micronephridia as looped 
tubes, behind prostatic region in three or four longitudinal rows, 
the dorsal loop the most elongated ; behind middle of body three 
rows; near hinder end the ventralmost increases in size and 
becomes more conspicuous. A pair of conjoined testis sacs and 
seminal vesicles in x, large, opaque and white, attached to 10/11, 
meeting above alimentary canal. Prostates a single pair, very 



Fig. 212. — Eudichogaster chiitagongensis 
Steph.; two spermathec® ; a, as 
seen iti dissection ; b, a second, 
seen by transparency under the 
low power. 



Fig, 213. — Eiidichogaster chittagongenm 
Steph. ; outline of penial set». 


small, in xvii, placed transversely ; duct thin, about as long as 
glandular portion. Relatively large oyisacs in xiv. Spermatheem 
{text-fig, 212) one pair, each a twisted tube without distinction of 
ampulla and duct. Penial setse (text- fig. 213) 0-58 ram. long, ca. 
3-5 ft thick ; rather whip-like, slender and rather wavy, without 
ornamentation. 

DktTthuiimi* Rangamati, Chittagong Hill Tracts, Bengal. 


6* Eudichogaster falcifer /S'iapA 

1920. Ettdiehogadei' falcifer, Stephenson, Mem. Ind. Mus. vii, 
p. 252, pi. xi,*fig, *55. 

Length 40 mm.; diameter 2 mm. Segments 128. Colour a 
nondescript yellowish grey, no difference between the dorsal and 
ventral surfaces. . Prostomiuixi proepilobous. Dorsal pores from 
. 12/13. In middle of body ah rather greater than J rather less 
than and nearly equal to behind genital region ah is 
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about equal to ^aa and in front of genital region ah^^aa 
=|&6=:|c£?; fZ(J=ca. f of circumference. Clitelliim indistin- 
guishable. A slight whitening and thickening of Tentral surface 
of xvii-xix, better marked laterally where there are definite ridges; 
these turn in at their ends so as to enclose the centre of the area 
as within brackets. Prostatic pores apparently in the position 
of set© a of xvii and xix ; seminal grooves crescentic, convex out- 
wards, Pemale pores ? Spermathecal pores ? 

Septa 6/7 and 7/8 thin, S/9-10/11 slightly thickened. Large 
gizzards in vi and vii. Calciferous glands three pairs, in x, xi, 
and xii, roundly ovoid. Intestine begins in xv. Last heart in xii. 





Pig. 314 . — JEudichogaster falcifer Steph. ; distal end of 
penial stta ; X ca. 70Q. 

Punnels free in s and xi. Seminal vesicles in ix and xii, some- 
what lobulated and rather granular-looking. Prostates ? Sperma- 
thecse two pairs, the ampulla a small ovoid sac narrowing to become 
the duct, which is half as long and half as wide as the ampulla ; 
diverticulum simple, finger-shaped, half as long as ampulla, arising 
from iunction of ampulla and duet. Penial setse 0*8 mm. long, 
8-9 ja thick ; distal portion gently curved in a sickle-shape, tip 
slightly bent in the opposite direction and bluntly pointed ; towards 
the tip a number of indentations in the margin, which, however, do* 
not form spines standing off from the shaft. 

Distribution. Jubbulpore and Saugor, Central Provinces. 



414 


TtrEGASCOLEOIDyE. 


7. Eudicliogaster mdicxis {Bedd,), 

189B. Benhaniia indica, Beddard, P. Z. S. 1896, p. 209, teS:t-6g. 3. 

1900. Trigaster indica. Michaelsen, Tier, x, p, 333. 

Length 75-100 mm.; diameter ca. 4 mm. Prostomium large, 
no dorsal process. Dorsal pores present. Setas ah closely paired ; 
■cc2=2|a6, not paired ; all setse ventral ; setae shed .in xvii, xviii, 
and xix at maturity. Olitellum xiii-xvi (=4). Grenifal papillai 
present in spermathecal region; a pair of large papillae on ix, 
which include the setse (apparently both dorsal and ventral 
bundles); a single median papilla on 9/10, and another on 10/11 ; 
on each of these latter a row of pores “ which appear to correspond 
to glands like the capsulogenous glands of PerichcBtaJ’ 

Pirst septum is 4/5;*Dj6~7/S moderately thickened, also 8/9- 
11/12 to some extent. Gizzards stout, in v and vi. Calciferous 
glands in si and xii. Intestine begins in xvi- Last heart in xii. 
Nephridia of tlie diffuse type. Testes in xi (? immature); funnels 
in X and xi, those in x smaller. Seminal vesicles a single pair, 
in xii. Prostates very long and coiled. Spermathecas two pairs, 
ill viii and ix; diverticulum near the external aperture, incon- 
spicuous, apparently trifid or quadrifid. jS'o penial setse. Copu- 
latory setse of ixon papillse, rather longer than the ordinary setse, 
less curved, distal extremity ornamented with elegantly disposed 
semicircular ridges. 

MemarJcs, The details of the male field can only be gathered 
uncertainly from the figure. There appears to be a rectangular 
male field, whitish, covering xvii-xix, with a transversely oval 
depression across the middle, L across segment xviii ; the pro- 
static pores in a on xvii aud xix, each pair connected across the 
middle line by a transverse groove. 

Distribution. Thana, near Bombay. 

81 Eudichogaster mullaui JSiej}h. 

1922. Eudichogaster mullanif Stephenson, Rec. Ind. Mus. xxi 
p. 438, text-fig. 4. 

Length 134 mm. ; diameter 6 mm. Segments 200. Odour an 
equable light grey. Anterior end rather bulbous; secondary 
anniilation in anterior segments from iv to clitellum. Prostomium 
small, prolobous ; a median dorsal groove divides segment i 
throughout its length. Dorsal pores from 12/13 (perhaps a small 
•or rudimentary pore in 11/12). Setse not visible in ii-iv, and 
only a few in v and vi; in middle of body 
and 4 circumference; behind the genital region aj -Jejce 

and circumference; ratios in anterior seg- 

ments about the same as the last. Clitellum |xiii-|xvii ( = 4) ? 
Segments xvii-xix depressed midventrally, with an irregular 
a-aised rough patch in the middle of the depression. ' .Prostatic 
pores apparently on four small papillss at the angles of the 
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•depression, in line with h, slightly in front of the setal zone of 
xvii and behind that of xix. Two unpaired midventral small 
papillee, posteriorly on xvii and xix. Sperinathecal pores in front 
•ot* the setal zones of viii and ix, between h and c but nearer to h. 
A transversely elongated roughened slightly elevated patch, 
including both pairs of setie, but on the whole rather behind 
the middle of segment viii. 

Septa o/6-;10/il moderately strong, 8/9 and 9/10 the thickest : 
11/12 also somewhat thickened. G-izzards in v and vi, the pos- 
terior of the two rather smaller. Oalciferous glands in xi and xii, 
kidney- shaped, well set off, attached by one edge to the oesophagus. 
Last heart in xii* Micronephridia behind genital region in a 
transverse row in each segment, about nine on each side, no 
marked difference in size, but the inner, of the series rather 
smaller ; towards hinder end about, seven on each side, the inner- 
most a little larger than the rest. Testes and funnels free in x 
and xi. Seminal vesicles in ix, x, and xii, all small, those in 
X smallest of all, and may be wanting on one side. Prostates 
small, in xvii and xix, the glandular part in a few loose loops ; 
duct thin, shining, of same diameter as glandular part, Sper- 
mathecse in viii and ix ; ampulla small, ovoid ; duct short, rela- 
tively wide ; diverticulum small, W'art-like, on side of duct. 
‘Copulatory setae in site of ventral bundles of viii, 0*7 mm. oi* 
more in length, 16 /a thick in the middle; distal half curved 
through a quarter of a circle, or bent or twisted more irregularly ; 
tip ends in a blunt point; no ornamentation. 

Distribution, Bombay. 


:9. Eudichogaster parvus (Fedarh). 

1898. Dichogaster parvus, Fedarh, P. Z. S. 1898, p. 499. 

1900. Trigaster parva, Michaelsen, Tier, x, p. 334. 

Length 40 mm.; diameter 2 mm. Segments 132. Dorsal 
-spores from 11/12. Ventral setse paired, lateral distant (as far 
-apart as 6c); 6c=2a6 = cd Clitellum xiii-xvii (=5), saddle- 
shaped on xvii only. Prostatic pores one pair, on xvii, on ill- 
■dehned wrinkled papillse, which approach each other anteriorly ; 
pores also obliquely placed on the papillse. Female pores on a 
kidney-shaped area. Spermatheeal pores inconspicuous, on. viii, 
just ill front of and between the lines of setse a and 6. 

Gizzards in v and vi, the anterior rather more globular. Oalci- 
feroiis glands small, in xi, xii, and xiii, the anterior pair the largest. 
JS'ephridia diffuse, but of considerable size. Seminal vesicles in 
xi, tongue-shaped. Prostates one pair, zigzag; duct about as 
thick as glandular portion. Spermathecse one pair, in viii, tubular, 
slightly bulbous at the inner end ; no diverticulum. Ko penial 
^etse. 

Dktrilutmi. Debra Dun, TJ.P. 
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10. Endicliogaster pooBensis {Feclarl), 

1898. Bmliamia poonensis^ Fedarb, J. Bombay Soc. xi, p. 434^ 
pi. i, fig. 10, pL ii, figs. 3, 4, 9. 

1900. Triga&ter pQomnsis^ Micbaelsen, Tier, x, p. 333. 

Length 134 mm. ; diameter 3 mm. Segments 157. Setse closely 
paired ; 5c rather less than aa, cd=.\ g«5 ; dd greater than the half 
circiimfereuee. Cliteilum not well marked, appears to end at xvi 
dorsaily, but continued to xx ventraily (?). Prostatic pores on 
xvii and xis, in ah. Small papillm, in line with the male pores, 
at the posterior edge of xvii aiad anterior edge of xix ; ventral setse 
of XX on a papilla. Spermathecal pores two pairs, in 7/8 and 8/9. 

Gizzards in v and vi, siibglobular, the anterior larger. Calci- 
ferous glands globular, in si and xii. Last hearts in xii. Intestine 
begins in xiv. Seminal vesicles in xii, bent and tongue-shaped. 
Prostates with very twisted glandular part, almost forming a knot, 
pigmented; duct long, straight, of same diameter as glandular 
part. Spermathecm two pairs, in viii and ix ; ampulla oval, faintly 
annulated; duct of same length as ampulla, relatively very thin, 
sinuous near its ectal end; diverticulum from junction of ampulla 
and duct, with numerous projecting seminal chambers. No penial 
setae. Copiilatory setse 3-4 times as long as ordinary setae, shaft 
almost straight, the end notched, and with a small number of 
relatively stout spines. 

Bemarlcs. Some details in the above are not mentioned in the 
original text, and are taken from the figures. 

BistrihutiOii, Poona. 


11. Eudichogaster prashadi 

1920. BudieJwqaster prasliadi, Stephenson, Mem. Ind. Mus. vii, 
p. 250; pi xi, fig. 54. 

Length 35-67 mm, ; diameter 3-4*5 mm. Segments 140-168. 
Colour yellow'ish brown, with only a slight difference between 
dorsal and ' ventral surfaces. Prostomium prolobous. Dorsal 
pores from 11/12 or 12/13. In general a5=l-^<?a=|5c=|c(f ; 
in front of the male apertures he becomes rather smaller and cd 
increases; dd=ca. f circumference. Cliteilum absent (?), On 
xvii and xix a pair of ill-defined papillae or whitish thickenings of 
the body-w^all, transverse in direction, with their centres near 5 ; 
on xviii a similar thickening which miites the outer ends of those 
on xvii and xix, thus making a crescentic swelling on each side 
with its concavity inw^ards (text-fig. 215). Prostatic pores in or 
just internal to the line 5; seminal grooves slightly bent inwards 
at the middle of their length. Pemale pore or pores perhaps 
within a minute wddte spot anteriorly on xiv. Small transversely 
elongated white cushions on viii and ix, in the position of the veudjrai 
setal buTidles ; from internal dissection the spermathecal pores 
appear to be between the sites of setse a and 5 on these segments. 
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Septum 4/5 thin, 5/6-9/10 moderately strengthened, 10/11 
slightly so, 11/12 still less so. Gizzards in v and vi, large, 
rounded and firm, Calciferous glands shortly stalked, in xi and 
xii. Intestine begins in xy. Last heart in xii. Nephridia in 
five longitudinal rows on each side o£ the body; towards the 
hinder end the innermost on each side increases in size, while the 
others become smaller and more numerous, losing their regularity 
of arrangement. Testes and funnels free in x and xi. Seminal 
vesicles in ix and xii, or perhaps sometimes in xii only. Prostates 
two pairs of small thin convoluted tubes ; ducts of the same dia- 
meter as the glandular portion, a little more shiny in appearance. 
Spermathecse two pairs, in viii and ix ; ampulla an elongated ovoid 
sac; duct as long as ampulla; diverticulum single, ovoid, ap- 
parently not chambered, attached by a short thick stalk to base of 
ampulla, bound down to duct and base of ampulla by connective 



m 

xim 

xm 

XDC 

XX 


Pig. 215 . — Eudichogaster pmshadi Steph.; 
male genital area. 





Fig. 216 . — Eudichogaster prashadi 
Steph. ; distal ^iid of copu- 
latory seta ; X 500. 


tissue. No penial setoe. Copulatory setjB (text-fig. 216) like 
those of E, aslmortlii ; 0*47 mra. long, 16 p. thick, almost straight, 
slightly bowed towards distal end; tip pointed and rather claw- 
shaped; distal fifth of shaft marked by a number of large hollows 
scooped out of the shaft with sharply defined crescentic proximal 
border. 

BemarTcs, In this as well as in several other species the period 
of full sexual maturity must be limited to a relatively short period, 
if this is to be measured by the presence of the clitellum. 

This species has much in common with E. indicus, 

Bistrihution. Poona and Surat in W. India ; Palia, Indore, and 
Mhow in Central India; Khandwa, Saugor, and near Jubbulpore 
in the Central Provinces. 
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12. Eudichogaster pusillus Steph. 

1920. Eudichogaster pitdUiis, Stephenson, Mem. Ind. Mus. vii, 
p! 263, pi. si, figs. 66, 67. 

Iength28mni.; masimumdiameter IJ mm. Segments ca. 11 0. 
Colour greyish. Prostomium proepilobous. Dorsal pores not 
visible in front of clitellmn. In middle ot body aJ-aao—gJc 
= |«^ or nearly; the same immediately behind the chtellum; m 
front of the elitellum U and cd ax& equal, a6=gCo!. Olitellum 
swollen, well defined, including xiii-xvi yentrally, and sra also 
laterally and dorsally (= 4 or 6). Prostatic_ pores a single pair 
■on xyii, as transverse slits which take up the interval ab. lemale 
pores probably in a whitish area, slightly hollowed, anteriorly on 

:xiv. Spermatliecai pores ? w- i 

Septa 7/8-13/14 slightly strengthened; Gizzards relatively 
very large, probably in v and vi (possibly in 2’ 

ferous glands three pairs, In x, xi, and xu, not sharply set oli ; 


A 



Hg. %Vl.-^Eudichogaster pusillus 
Steph.; Bperina theca. 


Fig. 21%,-^EudichogaMer pimllm 
Steph. ; tip of penial seta. 


those in x the largest, those in xi the smallest. Intestine begins 
in XV. Last hearts in xii. Testes and funnels free (probably) in 
X and xL Seminal vesicles in ix only. Prostates one pair, in 
xvii short tubes bent once or twice; duct opaque white, not 
shining, almost as long as the gland, very fee, but widens gradually 
towards ectal end. Ovisacs present in xiv. Spermatbecse (text- 
fig. 217) a single pair, in vii, appearing to open in or near 7/8; 
•each is a long narrow twisted tube, somewhat wider at its ectal 
^nd where a short muscular duct about one-third as wide as the 
ampulla leads to the exterior ; no diverticulum ; the whole organ 
looks at first sight remarkably like a nephridium. Penial setae 
(text-fig. 218) 0'56 mm. long, and only 4 fx thick ; shaft almost 
straight, tapering very gently tow^ards the tip, which is flattened 
^d slightly expanded. 
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Remarls, The species was described from a single specimen. 
There was only a single seminal vesicle, on the right side. 
Distribution, Saugor, O.P. 


13. Eudichogaster trichochsetus 

1920. Eudiclioyaster trichoch(Btus, Stephenson, Mem. Ind. Mus* vii, 
p, 249, pi. xi, figs. 52, 53. 

Length 82-45 mm. ; diameter l'75-2-25 mm. Segments 103- 
128. Colour a yellowish grey, with no difference between dorsal 
4 ind ventral surfaces. Prostomiam epilobous f , pointed behind, 
the point continued back as a groove as far as the first furrow* 



Eie. 2\%—Eudichogaster iricJiochcsius Steph. ; penial seta ; a, entire setas ; 
the tip, more highly magnified ; X 550. 

Dorsal pores 12/13 or 13/14. In general (ih=zj to. ^aa^^bc 
in front of clitellum ah is wider, =:ea. nearly 

half of circumference. Clitellum absent, Male fi.eld a w^hitish 
rectangular thickening, including .xvii-xis, extending laterally to 
between h and c. Prostatic pores small transverse slits corres- 
ponding in position to a6, on xvii and xix ; seminal grooves 
longitudinal between the outer ends of the slits, in line with h, 
Pemale pores as a pair of tiny white thickenings just in front of 
and internal to setse a on xiv. Some thickening ventrally on viii 
;and ix ; but spermathecal pores not seen externally {v, inf,). 

2e2 
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Septum 4/5 somewhat strengthened, 5/6-7/8 thin, 8/9 some** 
v/hat strengthened, 9/10 slightly so. Qizzards relatively large, in 
V and vi. Calciferous glands inx, xi, and xii, not set off. Intes- 
tine begins in xiv ? Last heart apparently in xii, Micronephridia 
in four longitudinal rows on each side, the innermost series^ the 
smallest. Testes and funnels free in x and xi. Seminal vesicles 
in xii only, with lobed margins. Prostates two pairs, twisted 
tubes. Spermat hecsB two pairs, in yiii and ix, ending on body- 
wall apparently between the site of setae a and h ; ampulla ovoid ; 
duct as long as ampulla, not constricted off, a little wider above ;; 



Fig. 220. — EudicJiogasier trichochaetus Stepb. ; tip of copulatory 
seta; X ca. 400. 

• 

diverticulum single, shortly finger-shaped, one-third as long as* 
ampulla, to the base of which it is attached. Penial setae (text- 
fig. 219) up to 2 mni, long and only 5-6^ thick, capillary, undu- 
lating; no ornamentation; tip bifid with a web spanning the* 
angle. Copulatory setse (text-fig. 220) 0*42 mm. long, 1 3 thick ; 
shaft almost straight, with a bend at the pimimal end; tip- 
slightly claw-shaped, bluntly pointed; ornamentation of short 
transverse ridges on the distal part of the shaft. 

Dutrilution, Bombay, and Palchar (N. of Bombay). 

5. Genus EUTYPH(EUS Mich. 

1883. Ti/phwiiSj Beddard, Ann. Mag. N. H. (5'J xii, p. 219. 

1888. Beddard, Quai-t. J. Wic. Sci. xxix, pp, 111, 117. 

^895. lyphcDiiSf Beddard, Monog. p. 472. 

1900, JEidiiphmvs^ Michaelsen, Tier. x. p. 322. 

1901. Typhcaits, Beddard, P.Z. S. 1901, i, p. 205. 

1909. EutyphcBUSf Michaelsen, Mem. Ind. Mus. i, p, 216. 

1921. EutyphmitHf Michaelsen, Mt. Mus. Hamburg, xxxviii, p. 87., 

Setal arrangement lumbricine. An enlarged oesophageal gizzard* 
in a space formed by the fusion of several segments. A pair of 
calciferous glands imbedded in the oesophageal wall in xii. Purely 
micronephridial. Sexual apparatus purely mieroscolecine (con- 
joined pores of prostates and male ducts on xvii ; spermathecal 
pores one pair, in 7/8) ; holandric or metandric. 
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The genus was instituted by Beddard in 1883 for K orientali$ ; 
E, gammiei was added, and a definition of the genus was given, in 
1888 ; Bourne added E- masoni in 1889, and Eosa E. fomatm 
in 1890, with E. levis, which however is insufficiently described. 
With the exception of the addition of E. incommodus and nicJiolsoni 
by Beddard in 1901, nothing more was added to the genus till the 
publication of Michaelsen’s work (1907, 1909) on the Indian 
Oligochaeta. 8ince then the genus has grown rapidly. 

The species may be divided into two groups, those of each 
group having a very considerable resemblance to each other. The 
larger group especially has a particularly uniform facies, its species 
having the following characters (or most of them) in common : — 

Certain septa in the anterior part of the body are wanting ; 
these are (perhaps always) 6/7 and 7/8, and the two septa which 
are present in front of the gap are 4/5 and 5/6. After the interval 
come three septa extremely close together, and all thickened ; these 
three are displaced backwards, the first of them very considerably. 
The next septum should be 11/12; but typically in this group of 
species it does not exist as a definite septum at all ; there is, 
however, on the fioor of the body-cavity in this region a quantity 
of matted connective tissue, which also surrounds the alimentary 
•canal, and which envelops the heart of segment xi ; the tissue 
binds down the lieart to the gut. 

The numbering of the segments in the dissection is thus not 
without difficulty, since confusion necessarily arises from the ab- 
sence of some and the displacement of other septa ; but if the 
numbering is carefully worked out from the segmeiitally arranged 
Tascular commissures the above arrangement will be found to 
hold. . ^ ^ ^ 

The dorsal vessel does not extend to the anterior end or the 
body, but comes to an end behind the gizzard by dividing into two 
branches, of which one goes to each side as the vascular commissure 
of segment vii ; these are situated immediately behind the gizzard 
.and immediately in front of another pair of lateral commissures, 
those belonging to segment viii, which run on . the anterior face 
-of the septum behind the large gap. The position of the first pair 
of commissures in relation to the gizzard enables us to place this 
■organ morphologically in segment vii, though septa are absent 
from this region. 

The seminal vesicles (morphologically to be accounted to 
■segment xii) take origin from the matted connective tissue w^hich 
represents septum 11/12 ; they are thus not seated on a septum 
in the normal wav ; under cover of this tissue they communicate 
•with the testis sacs. The vesicles may project forwards so as to 
occupy segment xi, which they could not do if there were a septum 
between xi and xii ; they have a fiattened form and extend back- 
wards, embracing the sides of the alimentary canal, for the space 
of a few segments ; their margins are lobulated, and their surface 
•often granular. 
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This group of species is metandric ; the testis sacs lie on the 
floor of segment xi, and often communicate with each other. 

The other section of the genus is holandric, haxing testes and 
funnels in segments x and xi, and seminal vesicles in ix and xii. 
Here too septa 6/7 and 7/8 are absent, but 11/12 is normal ; the 
heart of segment xi is not bound down to the gut. The dorsal 
vessel is continued forwards over the gizzard as far as the 
pharjmx, giving off lateral commissures in the usual vpay. 

Certain characters appear to be common to the whole genus — 
to both the metandric and holandric species. 

The calciferous glands are a single pair, in segment xii, of a 
peculiar type described by Stephenson and Prashad (91). They 
show externally only as a swelling of the gut, but project into 
and narrow the lumen of the canal. In some species of the 
genua a series of paired saeculi have been described on the 
intestine, in about five successive segments in the middle of 
the body ; they may not improbably be a general character of the 
genus, though tliey have not as a rule been noted by recent ob- 
servers, who liave not usually opened the worms in this region. 

The spermathecJB are always very shortly stalked, and the 
diverticula are usually in the form of small seminal chambers, 
sessile on the duct singly or in groups. The penial setse, present 
in a considerable majority of the species, are often disappointing! s’* 
difficult to describe, owing to their softened or deformed ends. 

The genus is to be derived from Etidichoyaster. The micro- 
scoleeine reduction is completed ; i. e., the posterior pair of 
prostates dipppears, and the openings of the vasa cleferentia 
are shifted forxvards to join those of the anterior prostates on 
segment xvii ; since only one pair of spermathecal pores can be 
apposed to the single pair of prostatie pores in copulation, the 
posterior pair of spermathecsB also disappears. In the holandric 
species the process of reduction has stopped here. In the 
majority, however, the metandric condition has supervened — 
the anterior pair of testes and funnels have disappeared, along 
with their ducts aud testis sacs. Even in some of the holandric 
species we see this change beginning, the anterior pair of testes, 
or funnels, or seminal vesicles, or all of these, being smaller than 
the posterior. 

The two gipards of Buduhogaster have fused, after the dis- 
appearance of the intervening septum; and the calciferous 
glands are restricted to segment xii. 

Bistnhution (Chart V). The genus is entirely confined to India. 
It inhabits the entire Gangetic plain, and the Himalayas to the 
north of this ; its range is from the South Punjab (one or two 
widely distributed species even in the North Punjab) to Eangoon ; 
the widely wandering species B, louUoni has spread into Central 
India and westward as far as Baroda. 

The species with the widest distribution are ivaltoni (Hoshiarpur 
to Calcutta, with the extension to the west just mentioned); 

(BawaPPm^^ the extreme north to Calcutta); 
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masoni (the whole of the Gangetic plain from Dehra Dun 
downwards) ; nicholsoni (the whole of the Gangetic plain) ; and 
mohammedi (Eawal Piiidi and Allahabad). 


Chabt V. 



Key to the sjpecies the yen%s Eutyphoeus. 

1. Two pairs testes ; two pairs of seminal 

vesicles in ix and xii 2. 

One pair testes j one pair seminal vesicles, 
in xii (and following* segments) only .... 5. 

2. No penial setse K. qmdripapilhttts.. 

Penial setse present ... 3. 

3. No genital markings E. moMmmedu 

Genital markings present «4. 
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4, Spermatliecal diverticula in a ring round base, 

Spermatbeeal diverticula two, stalked, op- 
posite ^ 

Spermatbeeal diverticulum single, sessile . . 

5, Grenital markings absent 

Grenital markings present, unpaired 

Genital markings present, paired 

6, Penial setse ornamented witii fine bairs 

Penial setae ornamented with fine points .... 

7, Points on penial setae scattered ; two simple 

spermatbeeal diverticula 

Points on penial setse very close set ; two or 
three compound diverticula, or a fan- 
shaped series of seminal chambers 

8, Penial setaj absent 

Penial setEe present 

9, Genital marking as a large transverse papilla 

on 15/16, in front of an hexagonal male 

area 

Genital markings otherwise 

10. Spermatbeeal diverticula two, relatively long, 

simple 

Spermatbeeal diverticula two or three, short 
and compound, or a single series of seminal 
chambers, broad and fan-like 

11. Ko penial setae; some of the spermatbeeal 

diverticula large, like separated lobes of 

the ampulla 

Penial setfe present; spermatbeeal diver- 
ticula as small seminal chambers variously 
arranged 

12. Genital markings constantly on 15/16 only, 

large and conspicuous 

Genital markings not, or not only, on 15/16 . 

13. Spermatbeeal diverticula as a single but 

interrupted series in a circle round the 
duct ; seminal vesicles extraordinarily 

long (to segm. xxxiii) 

Spermatbeeal diverticula as a small group 
of elongated seminal chambers, inde- 
pendent but close together 

Spermatbeeal diverticula as two or three 
^ associated groups of seminal chambers. . . . 

14. Paired copulatory areas in front of chtellum 

only ; penial setee without ornamentation . 
Paired copulatory area behind clitellum only ; 
a special V-shaped depression on xvi ; 
penial setae with transverse rows of fine 

dot-like sculpturings 

Paired copulatoi 7 areas constantly on clitellar 
segments, sometimes on others also ; 
penial setse ornamented 

15. Copulatory areas confined to 16/16 and xvi 

(pits in 15/16, oval areas on hinder part 

of xvi) 

Copulatory areas (at least when fully deve- 
loped) not confined to the above situations 


JE. {nco7mnodus, 

JE annmidcilei, 
JE, maniptir crisis. 

6 . 

8 . 

11 . 

JE, ih'ahmii, 

7. 

JE.foveatus, 


JE. gmnniei (part.). 
JE. namianus. 

9 . 


scutarius. 

10 . 

E. eo7nilUihnus, 


E. gminxiti (part.). 


E. nepalensis. 


12 . 

E. nichohoni. 

13 . 


E. pharpingianm. 

E. pawau 

14 . 

E. ahonamis* 

E. bishamhan. 

15 . 

gigas. 

16 ., 
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16i Markings of penial setfe as a single series of 

chevron-like ridges E, onentalis. 

Markings of penial setse as fine points or 
spines, or crowded short rows of minute 
teeth 17. 

17. Spermathecal pores in c; markings of penial 
setse as fine spines over- the spoon-shaped 

end E, icaitcm. 

Spermathecal pores in b; ornamentation as 
fine dots on the bluntly pointed somewhat 

claw-like end of the penial seta. E, turaensis, 

Spermathecal pores between h and c ; orna- 
mentation of penial setae as minute curved 
sculptiirings looking* like fish-scales E, masom. 


Eutyphmits levis (Eosa) {Typliceus Icevis, llosa, Ann. Mus. 
Oenova, (2) ix, 1890, p. 388 ; Typhceus Icevis^ Eosa, Ann. Mus. 
'Wien, vi, 1891, p. 388; Eutyphc&us levis^ Michaelsen, Tier, x, 
p. 323; TyijhoBus Beddard, P. Z.S. 1901, i, p. 206) from 
B urma and Ceylon, is ins ufiiciently known. The i nternal anatomy 
of the single (type) specimen from Burma was not investigated 
because of its state, of preservation ; in the case of the specimens 
from Ceylon tlie small size and condition of preservation also 
prevented examination. The known characters are as follows : — 

Length 35 mm, ; diameter at clitellum 2 mm. Segments 180 
(100 in Ceylon specimens). Colour brown. Prostomium pro- 
■epilobous. Setse all ventral, paired, cd greater than ah ; in the 
anterior part of the body he greater than cd, but posteriorly 
cd greater than he (i. c., the lateral setae not paired in this part of 
the bod}^* Dorsal pores at least from 12/13. Clitellum ring- 
shaped, |xiii--|xvii (=4|). Male pores on xvii, between a and 6, 
on papillae which are joined in the middle line. Spermathecal 
pores in h. In the first specimen (Burma) there were no genital 
markings ; in the second lot of specimens (Ceylon) there were two 
pairs of papillae, on xvii and xviii, in 6. Only three species 
of the genus were known at, the time when the description 
was written, and the characters given might be sufficient tlien to 
distinguish it; at the present day, however, more is necessary. 
In addition, it seenis hazardous to identify the Ceylon specimens 
with the earlier one from Burma when even the external cha- 
racters are not. the same. 

Numerous species described as separate have been found to 
require merging, on account of the variability of such characters 
as the external markings, the shape of the tip of the penial setae, 
and the arrangement of the seminal cliambers of the spermathecal 
diverticula. Thus Michaelsen united his species hastianus and 
andersoni^ and thought both might be identical with masoni ; this 
I believe to be the fact. He also united his species with 

nicliolsoni, I believe it is necessary to subsume hengalemis under 
waltoni, and to unite a number now to be discussed. 

In undertaking a revision of the species which have been 
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described as gammieii cTiittagongianus, keonpi,. Jcohoensts, magnuSy 
aud ahonams, the following points are important. 

E. ehitiagongiamis is a variable species, as I have recently shown 
(93), aud there can be no doubt as to the inclusion of Jce^npi under 
the same name (tins I have already noted in the paper just 
mentioned). The variability of the species shows itself in the 
various shades of colour (from olive or brow^n to pale, i. e., 
without pigment or nearly so) ; the first dorsal pore may be 
in 10/11 or 11/12 ; the relations of the setal intervals also vary 
within fairly wide limits ; the male pores sometimes lie in a 
common transverse depression, sometimes not ; the sperniathecal 
pores may be midway between h and c, or nearer to or in h ; the 
genital markings, most commonly on 20/21 and 21/22, may be on 
any of the furrows 10/11, 13/14, 19/20, 20/21, 21/22, 22/23, and 
may he single, or may show a narrowing in the middle line 
so as to be almost divided into two ; tlie tip of the penial setm 
shows various conditions of curving and shape, due apparently to 
its being always soft— it does not seem to harden, in tlie normal 
way ; and the seminal chambers of the diverticulum may be 
arranged in a single series to form a fan or semicircle, or the 
series may be split up into two or even three discontinuous 
cliambez^ed diverticula. 

So much having been established by the comparison of 
Michaelsen’s description with my specimens from Assam and 
Darjiling, and with the description of E. hempi, it. is evident 
that E. hohoensis must come under the same head ; indeed 
I ought to have included it when I merged E. kempi (93). The 
supposed diifere.nces in the penial setse are explained by the 
above considerations ; the only other point that could occasion 
hesitation is the fact that the testis sacs are apparently double 
instead of single. 

The species after these additions has a range which includes 
Darjiling District, the Garo Hills in Assam, the Abor country, 
and Chittagong District. 

In the revision of the genus for the purpose of this work, 
my attention was turned to the similarity between this group 
and gammiei, described in 1889 by Beddard. Naturally a 
description written in that year is not as full as we could wish ; 
the following points call for comment: — (1) The male field. 
Beddard only says that the pores “are upon segment xvii, 
and correspond to the ventral pair of setse^^; Michaeisen (38), 
however, infers from the figure that they are situated on a median 
cushion-like* elevation. There is, however, nothing in the figure 
to show that it is not a depression that is intended. (Michaeisen 
says that the male pores and prostatic pores are separate, but 
close together. They are indeed shown so in Beddarcl’s figui'e; 
in the text, too, it is said that the vas deferens “ opens onto tlm 
exterior near to the atrium and a bundle of penial setae.” But 
in almost , the next sentence it is stated that “a series of 
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transverse sections through this part of the body sho\^' that the 
vas deferens does ultimately join the atrium, though only just 
beneath the epidermis/’) (2) The spermathecal pores are said 
in the test to ‘^correspond to the interval between the dorsaL 
and ventral pairs of setae,” while the figure to which reference is 
made shou s them as in this, however, does not matter, as the 
pores are found in both situations in cliittcigongianiis. (3) The 
penial set<B differ from any that have been figured for chitta-^ 
cfongianus^ but both tlie figures and descriptions of the penial 
setse of chittagongianus (including hempi and Jcohoensu) differ 
among themselves, as has been seen. The teeth on the setse 
ol gcamniei are perhaps coarser than those which occur in 
chittagongianus ; it is a question, however, as we have seen with 
regard to both the male area and the spermathecal pores, how far ■ 
Beddard's figures can claim a minute accuracy. 

The specimens of gammiei came from Darjiling. If now we 
interpret the figure of the male pores as indicating a transverse 
dumbbell-shaped depression, the whole of the description corre- 
sponds with chittagongianus^ and the locality is within the range 
of chittagongianus. 

Two small points are confirmatory. In none of the species so 
far considered^ is the prostomium distinctly visible (Michaelsen 
does not mention it in his account of cMttagongiamis). Secondly,, 
setae are absent from segment ii in gammiei^ and may be absent 
from the first four or five in cJdttagongiamis, I think we are 
justified in uniting the two, under the name E. gammiei (Bedd-). 

There remain magmts and ahorianus* As to magnus,, the only 
feature that is not found in the gammiei group is the absence of 
genital markings ; the testis sacs are apparently double, as in 
the specimens described as hoboensis; the spermathecal di- 
verticula are two, each compound, as in some specimens of 
chittagongianus and in gammiei they are described as being 
opposite, which seems to show that the separation of the 
originally single series of seminal chambers has gone further- 
than elsewhere* But the absence of genital markings is the 
only character that could necessitate a separation of the species ; 
and since this has been found to be of no value as a distinction 
between waltoni and hmgalensis (93), it is peidmps scarcely 
justifiable to use it here. E, magnus comes from the same 
country as a number of the others (Abor country), and was 
in the same tube as Tcoboensis, I therefore unite it also with 
gammiei, 

, As regards E, ahorianus^ the definite differences from the 
group just discussed are; (1) dorsal pores from 17/18 (instead 
of from 10/11 or 11/12); (2) paired genital markings on 9/10 
only ; (3) no ornamentation on the penial set®e. Of these 
the position of the first dorsal pore is scarcely a decisive 
character (and see remark on this point under description of 
the species); but markings on 9/10 have not been described. 



428 


MEGASCOIiEOIDiE. 


in any of the numerous specimens of the other group, nor do 
the characteristic postclitellar markings of the other group 
occur in ahoriamis. The absence of ornamentation on the 
penial setae would also seem to be a good ground for separation. 
As the evidence goes at present, I consider uhorianus to be 
distinct, tliough it is doubtless closely connected with the 
former group (note the curious character of absence of setae 
from the first four segments). I should not, however, be sur- 
prised if evidence is forthcoming sooner or later to necessitate 
its union with the others. 

The genus is thus reduced from 31 species which have at 
various times been described to 22. Among these there are 
several well-defined groups. 

The first is that of the holandric forms — the more primitive 
species of the genus this group comprises inoommodxis^ annan- 
dalei, qiiadripapillaUts, manipiirensis, and mohammedi ; and of 
these it is possible that mohammedi may in the future, have 
to be merged in incommodus. The range of incommodus alone 
comprises nearh^ the whole of what may be looked oii as the 
proper range of* the genus ; so that it is not possible to locate 
the place of origin of the genus from a consideration of the 
habitat of its more primitive species. 

The relation between gcmmiei uith its numerous forms and 
iiborianus has already been considered. 

E, masorii, and orientalis are closely related, and with 

them may pi’obably be associated triraensis, gigas, and hishcmhari, 
Oy'ientalis is somewhat of a puzzle; described from two places 
so far apart as Calcutta and Debra Dun in 1883 and 1898 
respectively, it is strange that it should not have turned up 
again from these or from any intervening places ; one is inclined 
to suppose that the penial setse were described from an abnormal 
example, such as are only too common, and that it is perhaps 
identical with E, masoni. 

But the whole of the metandric forms are essentially similar, 
and their discrimination depends almost wholly on external 
markings and the characters of the penial set© and spermathecal 
diverticula. Hardly any other feature is capable of being used, 
and even these are often extraordinarily variable. Thus I con- 
sider the absence of genital markings to be of doubtful value, 
though in the present state of our knowledge I have admitted it 
as a means of discrimination in several cases. 

1. Eutyphceus aborianus 

1914. Eutyphmus ah<»nmu 9 f Stephenson, Bee. Ind. Mus. viii, 
p. 406, pi. xxvii, fig. 22. 

Length 210 mm.; maximum diameter 6 mm. Colour pale. 
Prostomium minute. Segments triannulate over most’ of the 
body ; some of the preclitellar segments of four or five annuli, 
pores from 17/18 (? v. Bemarks inf.), Setss small, the lateral 
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rather widely paired ; in front of elitellum j. 

behind elitellum a5= Jrt«==|6c=|cf?; further back ab^^aa; no 
setjB discoverable on ii, iii, or iv. Clitelium includes |xiii- 3 :vii 
( = ^|); setse present. Male pores a pair of deep pits, oval in 
shape, their centres in line with h ; the pit extends inwards to a, 
and outwards a corresponding distance beyond 6. female pore 
on left side only^ in front of a on xiv. Sperniathecal pores 
a little outside b.. A pair of oval depressions in 9/10, small,, 
between a and or extending outwards a little beyond h : 
an almost circular clean-cut depression, on the right side only, 
over 13/14 or on the hinder part of xiii, taking up the interval ab 
and extending a little outside 5. 

Septa and calciferous glands as usual in metandric forms,. 
G-izzard ovoid. Intestine begins in xv. Last heart in xiii.. 



Fig. 22l.--EuiypImis aboriamis Steph.; distal eud of penial 
seta ; X ea. 200. 

Testis sac on each side in xi, unconnected with its fellow (?)„ 
Seminal vesicles overlapping the testis sacs anteriorly aud 
extending back so as to bulge septum 13/14 backwards, margins 
slightly lobed. Prostates occupy xviii~‘xx, the tube becoming 
narrower and more glistening towards its end. Spermathecal 
ampulla ovoid, compact ; duct very short and moderately stout 
diverticulum fan-shaped, posteriorly situated at junction of dnet 
and ampulla, consisting of seven or eight lobes arranged in 
two or three groups, fairly well separated* or partly joined 
together. Penial setm (text-fig. 221) 3*3 mm. long, 32 ft thick 
shaft, with a gentle S-shaped curve, tip bluntly pointed and 
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.flattened and slightly excavated on one face, hence spoou- 
shaped; small longitudinal ridges in the bowl ot the spoon; 
i no ornamentation. 

Ilemarhs. I have re-examined the original specimens, and 
hence the above account, differs in a tew points trom iny former 
■description. I may add that dorsal pores appear to be present 
as far forwards as 11/1^, possibly 10/11, though as the specimen 
(which was single) had been cut up nearly in the middorsal 
line the determination was not very easy. The testis sacs seem 
.'to me now to be joined ventrally. 

Belated to E. gammiei (see introduction to the genus). 

ButrlhiUion, Kobo (Abor country, E. Himalayas). 

: 2. EutjrphoBiis annaiidalei Mich, 

3907. Butyphmis mmanclalei, Michaelsen, Mt. Miis. Hamburg, 
xxiv, p. 174, text-tig. 18. 

1909. Eutyphmus annandahi, Michaelsen, Mem. Ind. Miis. i, 
p. 217, pi. xiv, fig. 44, text-fig. 24. 

Length 65 mm. ; diameter l|-2^ mm. • Segments 91. Colour in 
general grey, clitelium dark brown. Prostomiiim indistinctly 
tanylobous. Dorsal pores distinct only in- the middle and 
^posterior parts of the body. Setas not closely paired in general, 



Fig. 222. — Eutyphmis annandalei Mich. ; spermatheca ; X 8. 

'the ventral behind the clitelium most closely ; behind clitelium 
. aa ! : ccZ = 8 : 4 : 10 ; 5 ; immediately in front of clitelium 

ab almost equals cd, and the ventral setae (a and 6) here are 
somewhat enlarged ; dd = half the circumference. Clitelium 
ring-shaped, xiii~xvii (=5), but wanting ventrally on xvii. 
Male pores as transverse slits on large transversely oval, almost 
circular papillse, the centres of which are in a or somewhat 
lateral f.o this. Spermathecal pores in 7/8, transversely oval 
slits between h and c, laterally reaching the latter line. Copu- 
latory oi*gans as paired transversely oval areas in 13/14 and 
, 14/15, in the line of the ventral pairs of setse. 

Septum 4/5 strong, 5/6 very strong, 6/7 and 7/8 wanting, 
8/9 scarcely strengthened, 9/10 and 10/11 moderately strong. 
A large gizzard between 5/6 and 8/9. Calciferous glauds large, 

. laterally placed, in xii, closely , united with the oasophagus. 
Testes and funnels free in x and xi, those of x smaller than 
’those of xi. Seipinal vesicles two pairs, in ix and xii-xviii, 
much mcised. Prostates very long, extending backwards to 
..about xxiii, much bent or coiled, not forming a compact mass; 
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-duct thin, relatively rather long though much shorter than the 
glandular part, describing some large loops; vasa deferentia 
notably thick. Penial setse strong, ca. 2D /x thick (points all 
broken). Spermathecal ampulla nearly globular, with trans- 
verse folds in the walls; duct somewhat thinner and shorter; 
•diverticula two, opening into the duct opposite to each other, 
longer than broad, with a short stalk and one or two globular 
-'Seminal chambers (text-fig. 222). 

Bemarks, Michaelsen’s two accounts differ as regards the 
situation of the male pores; I have taken the one (from 
the earlier paper) which corresponds with the diagrammatic 
figure of the external characters. 

The species is closely related to inconimodus ; I keep it separate 
on account of the two stalked diverticula (in incommodus the 
•diverticulum forms a frill round the duct). 

JDistnhitioii. Bhim Tal, Kurnaon Disk, V. Himalayas. 


3. Eutyphceus bishambari Ste^h, 

1914. Buttjphosus hishamhari, Stephenson, Rec. Ind. Mus. x, p. 355, 
pi. xxxvi, figs. 10, 11. 

Length 180 mm. ; maximum diameter mm. Segments 164. 
'Ooiour dark brown dorsally, with purplish strip in middle line, 
pale grey ventrally. Prostomium a minute projection within 
the mouth aperture; a pair of longitudinal grooves dorsally on 
segment i, diverging as they approach groove 1/2.’ Secondary 
.-ann Illation on some of anterior segments, but not extending as 
far as clitelluni. Dorsal pores from 11/12; none on clitelhim. 
In general ab:=^aa-=^ho^\cd’, in fxmnt of clitellum 
and is somewhat less than dd=6 of circumference. Clitellum 
includes § of xiii and ^ of xvii (=4); set® visible. Male pores 
‘Conspicuous triangular pits, the narrowest angle internal, margins 
puckered ; centre of pit ^between a and 5, the pit extending 
rather beyond ■ these lines ; penial set® project close to outer 
margin of aperture. Spermathecal pores slit-like, centre between 
h and c, rather nearer 6; the whole slit extending from g to 
rather inside 5. Oopulatory organs as three pairs of eye-like 
markings on 18/19 and the two following grooves, th^ir centres 
in or just internal to 5; on xvi, behind the set®, a V-shaped 
depression, median, the legs of the V rather wide apart, rather 
broadened at their anterior separated ends ; in these broadened 
ends a pair of small round papill® ; these ends of the V just 
behind the ventral set® on each side. 

Septa, calciferous glands, and anterior male ox’gans as usual in 
the nietandric species. G-izzard coiriparatively small, subglobular. 
Male funnels contained in a common sac. Seminal vesicles 
extend forwards to the level of 10/11, and backwards to that 
of 14/15 by bulging backwards septum 13/14 ; deeply lobed and 
flattened against the sides of the gut. Prostates large, occupying 
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xvii-xx ; duct mach coiled and of considerable length, narrow at 
first but soon becoming stouter and more muscular, widest in 
the middle of its course. Penial setse 4 mm. long, 36^ thick at 
the middle ; almost straight for the greater part, the terminal 
0*25 mm. bent at an angle ot 120°, and a second, much sharper 
kink, not iu the same plane as the first, 0*1 mm. from the tip 
short transverse rows of fine sculpturings near the free end. 
Spermathecal ampulla elongated egg-shaped ; duct broad and very 
short; diverticula two, one smaller, on the posterior and inner 
side of the duct, the other larger, on the outer ; the smaller has 
about six seminal chambers, the larger more numerous chambers ;; 
the chambers only siightl^f separated externally. 

Bemarlcs, The “ much sharper kink ” near the tip of the penial 
setse appears from the figure to be perhaps abnormal — due to the- 
doubling up of tlie softened extremity within the setal sac. 

Distrihiiiion. Pusa (Bihar). 

4. Eutyphceus comillahnus Mich. 

1D07. JSutyphoius comillahnus^ Micliaelsen, Mt. Mus. Hamburg., 
xxiv, p. 187, text-fig. 30. 

1909. JEutyphccus comillahnus] Michaelsen, Mem. Ind. Mus. i, p. 242,, 
pi. xiv, figs. 49, 50 ; text-fig. 36. 

Length 90 mm. ; diameter 3-4 mm. Segments ca. 240. Colour' 
in general yellowish grey, anteriorly with vioJet-grey tints. Pro-, 
stomium tanylobous, first segment very long. Dorsal pores from 
11/12. SetSB all ventral, paired, the ventral closer than the 
lateral ; on xviii aa :ah:hc: : 1 : 4 : 3 ; towards the head the- 

ventral setss become somewhat separated, = 3 : 2 ; 4 : 5 ; towards- 
hinder end aa becomes larger, = 6 ; 3 : 5 : 4 ; dd greater than half 
of circumference, Olitellum ring-shaped, xiv-xvii (= 4). Male' 
pores about in a, setae aa being very near each other in the anterior 
part of the body ; pores surrounded by a transversely oval scarcely 
depressed common area, not sharply bordered, somewhat glandular. 
Female pores on a median ventral tr'ansverse glandular area in 
front of setal zone of xiv. Spermathecal pores in 7/8, just out- 
side a, Copulatory organs as transverse glandular ciisluons on 
12/13 and 13/14, each appai-ently formed by the fusion of a pair,, 
that on 13/14 narrower than the one in front of it. 

Septa and calciferous glands as usual. G-izzard large. Intestine 
beginning in xv (?), Last hearts in xiii. Large male funnels in 
globular testis sacs which are united in the middle line. Seminal 
vesicles broad, much incised at the margins, extending back 
to xiv. Prostates with moderately long coiled glandular part,, 
occupying three segments; duct relatively short, hardly 2 mm. 
long, nearly straight or slightly undulating ; the whole organ much 
smaller than in other species of the genus. Vasa deferentia. 
relatively very thick. Spermathecal ampulla irregularly sac- or 
pear-shaped; duct short and narrow; diverticula two, simple,, 
hardly narrow’^ed at base, unequal in size, the larger nearly as long 
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as ampulla (text-fig. 223), Penial setae (t^xt-fig. 224) ca. 2 mm. 
Jong and 40 thick in the middle, nearly straight proxiraaliy, 
somewhat bent in the distal fourth ; tip simple, rather blunt, seta 



Fig. 223 . — Eutyphmis coratllahnus 
Mich. ; sperinatbeea ; X 13. 



Fig. 224 . — Eiiiyphmts comillahmis 
Mich. ; distal end of penial seta ; 
X ca. 200. 


somewhat broadened just proximal to tip ; ornamentation begins 
proxirnal to the broadening and extends over distal fourth of shaft, 
as irregular transverse rows of moderately large triangular teeth. 

Distribution, Oomillah, Chittagong Dist. 


5, Eutyphcens foveatus {Eom). 

1890, Typhmis foveatus^ Bosa, Ann. !Mus. Genova, (2) ix, p. 389. 

1900. Duty phwus foveatus, Michaelaen, Tier, x, p. 323. 

1901. Typkmus foveatus, Beddard, P. Z. S. 1901, i, p. 206. 

Length 170-180 mm.; diameter 5 mm. Segments 150-170* 
Prostomium retractile or absent. Dorsal pores from 11/12, Setse 
all ventral ; aa greater than he, he greater than cd, and cd^^^ah 
throughout the body. Male pores in a median fossa more or less 
hexagonal in shape, margins thickened, especially laterally, where 
the tossa extends to the line of h. Female pores each in front of 
and a little internal to a on xiv, Spennathecal pores in 7/8, in 6. 

Septa 4/5, 5/6, 8/9-10/11 thickened. Gizzard large, in the 
form of a flattened bulb, between 5/6 aud 8/9. Seminal vesicles 
one pair, much lobed. Prostates much coiled ; duct forms a 
curve with its concavity facing towards the middle line. Sperma- 
tbeem with two simple diverticula on the duct, which is somewhat 
swollen. Penial setae numerous, strongly curved, ending in a 
simple conical point; distal end ornamented with irregularly 
scattered small points. 

Distribution, Rangoon. 

2r 
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6. Entypliceus gammiei (BedcL). 

1888. TyphcBus gammii, Beddard, Quart. J. Mic. Sci. xxix, p. Ill, 
pi. xii, %s. 1-9, pi. xiii, fig. 1. 

1900. ExiUjphceus gmmiiei, Miehaelsen, Tier, x, p. 323. 

1901. Typhceus gammii, Beddard, P. Z. S. 1901, i, p. 205. 

1907. JEutypJimm ehittagongianus, Miehaelsen, Mt. Mus. Hamhurg, 
xxiv, p. 181, text-fig. 25. 

1909. Butypliceus chittagongianus, MicLaelsen, Mem. Ind. Mus. i, 
p, 231,' pi. xiv, fig. *54, text-fig. 31. 

1914. Euityphosus hmxpi -j- M. J^hoensis -j- E. maepms, Stephenson, 
Bee. Ind, Mus. yiii, pp. 401, 404, 408, pi. xxvil, figs. 18-21, 
23, 24. 

1920. Etdyphceus cMttagongiamiSf Stephenson, Mem. Ind. Mus. yii, 
p. 241. 

Length 182-405 mm., in general about 250 mm.; maximum 
diameter 7-10 min. Segments 195-263 ; iv and v biannular, vi 
with two chief and two subsidiary furrows, succeeding segments 



Fig. 2^.Sutyph(£us gammiei (Bedd.); genital area; y, genital markings 
(“copnlatory organs”); ai, anterior limit of oliteilum; <5? male 
aperture ; J , female aperture. 


as far as cKtellum primarily triannular, with secondary grooves on 
first and last annuli. Colour in general grey or a medium olive 
doTsdly, pale or a light olive-green laterally and ventrally, some 
specimens unpigmented. Prostomium indistinct. Dorsal pores 
from 10/11 or 11/12. Setse small, sometimes absent from the 
first four or five segments; paired, but not closely; behind 
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■clitelliim in general |-|ccZ ; in front of clitellum 

a6=|«a=s|&c=|-ccZ ; cZfZ=ca. | of circumference. Clitellum ring- 
■shaped, |xiii-xvn (=4|), slightly variable. Male pores (text-fig, 
225) in deep transverse pits or grooves, with their centres in h ; 
or in a large transverse furrow extending across the ventral 
surface. Female pores on small transversely elongated glandular 
:areas in .front ol setal zone of xiv ; the two areas nearly meet in 
the middle line, and extend outwards as far as h. Spermathecal 
pores as small slits midway between h and c, or on the outer side 
of 6, or even in 5. Copnlatoiy organs as unpaired transversely 
elongated areas, when best marked appearing as clean-cut de- 
pressions sometimes containing low, flat papillse: they may be 
constricted in the middle so as to appear dumbbell-shaped, or 
one-half the dumbbell may be absent, the marking being then 
confined to one side; extraordinarily variable in distribution, 
commonest on 20/21 and 21/22, may occur on 19/20 and 22/23, 
occasionally more anteriorly, 10/11 and 13/14, and may perhaps 
be absent altogether. 



Fig. 227. — Euit/phmis gammiei (Bedd.) ; 
distal eud of penial seta ; 
X ca. 175. 

Septa, calciferous glands, and last heart as usual. Grizzard 
large, Male funnels enclosed in a common testis sac(? sometimes 
•double). Beminal vesicles extend back as far as xiv, xv, or xvi, 
with lobed margins. Prostates with long glandular part, much 
bent, reaching back to xx ; duct thinner, especially at ectal end, 
relatively long, looped with the bend forwards. Spermathecal 
ampulla an irregular sac, duct very short and thick, practically 
absent, so that the ampulla is attached to the body-wail by a 
portion of its under surface aud is practically sessile ; diverticulum 
single, broad, fan-like, notched along its free edge, the notches 
separating from 6 to 20 seminal chambers; or the series oE 

21*2 
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Chambers may be divided into two groups (text-fig. 226). Penial 
setae (text-fig. 227) 2-5 iiim. long, 26-40 ju. thick, shaft with a 
slight S-shaped curve^ tapering towards distal end ; the tip, which 
may be variously bent or hooked, is typically broadened or spoon- 
shaped, but often softened and hence distorted ; ornamentation of 
densely crowded rows ot: fine dots or teeth covers distal portion of 
seta except extreme tip. 

Bemarlcs. A very variable species; it was the examination of 
specimens from two places in the Garo Hills and two places in 
Darjiling District that first directed my attention to the width 
of variation, and to the fact that one or more of my species from 
the Abor Country would have to be merged in it. 

Beddard in his original description appears to have made a 
slight error in the numbering of the segments ; the thickened septa 
are 8/9-10/11, and the last heart is in xiii, as usual ; the extent 
of the seminal vesicles should doubtless be xi-xviii (not x-xvii). 

Distribution. Comilla, Chittagong Dist. ; Garo Hills, Assam ; 
Darjiling Dist. and -Abor Country, E. Himalayas. 


7, Entyphffius gigas Steph. 

1917. DutyphcBus (figas^ Stephenson, Rec. Ind. Mus. xiii, p. 408, 
pi. xviii, figs. 28-30. 

1919. JEutyplioeus gigas^ Stephenson and Prashad, Tr. Roy. Soc. 
Edin. lii, p. 40^ ph fig. 7. 

Length 250 mm.; diameter behind clitellum 9 mm. Segments 
212 ; iv biannulate, v and vi triannulate, vii with four and viii 
with five annuli ; the rest up to the clitellum with five or even 



Eig. 228 . — EiUyphmus gigas Stepb.; male genital field. 


more annuh. Colour purplish brown dorsally, with darker median 
stripe, pale veiitrally. Prostomium minute, prolobous. Dorsal 
pores^from 11/12. Set® paired; in front of clitellum ah=i~t 
aa—scd, «a=6c, and d(f=| of circumference; behind clitellum 
aa greater than 6c, and dd=§ of circumference: 
behind middle of body ab=laa=^6cl, a«=1^6c, and dd is little 
more than halt of circumference, CUteUura includes nearly half 
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xiii and extends back to, include xvii (=nearlj 4|). Male pores 
(text-fig. 228) as transverse slits on papillae within large circular 
pits, the centres of the pits in line with h ; the papilla being in the 
lateral part of the pit, the middle of the pore is rather outside h. 
female pore seen only on left side, in front of ah. Sperm athecal 
pores small, slit-like, just outside h, in 7 /8. Genital markings in 
15/16 as a pair of transverse depressions, pointed at both ends, 
almost meeting each other in the middle line; also a pair of small 
oval, areas on the hinder part of xvi, behind ab^ each surrounded 
by a narrow groove and somewhat depressed in the middle. 

Septa, calciferous glands, and vessels as usual in metandric 
species. Gizzard large, firm, and subspherical. Intestine begins 
at XV ; in xx\ iii a pair of cmca like those of Pheretima. Micro- 
nephridia behind clitellum in regular transverse rows, one row in 
each segment, and about a dozen nephridia on each side. Testis 


¥ig.2^9.—E^ftyp^cet{s gigas Sfceph. ; 
spermatheca ; the dotted lines 
indicate the pornion of the under 
surface whicu is attached to the 
body-wall. 

Fig. 230. — EiitypTioitis gigds Steph, ; 
distal end of penial seta ; 
X 160. 

sacs in xi. Seminal vesicles extending forwards to 10/11 and 
bulging back 12/13 to the level of 13/14. Prostates extend back 
to XX ; duct one-third the thickness of the glandular portion, firm 
and shining, in many coils and loops. Spermathecm (text-fig. 229) 
antero-posteriorly elongated sacs, irregular in shape, attached to 
parietes by a broad base, in front of and behind which the sac 
proieets; no separate duct; diverticula twp, each a compound 
sac with 12-20 chambers, attached to base of ampulla by a stout 
stalk. Penial setrn (text-fig. 230) 5-3 mm. long, 50 ^ thick near 
. base, shaft slightly bowed towards tip, tapering rather rapidly to 
a fine point ; distlil -portion (except extreme tip) ornamented with 
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very numerous and densely crowded transverse markings, each- 
consisting of a few points set side by side. 

Bistrihidion. Eangamati, Chittagong Hill Tracts, Bengal. 

8. Eutyphceus ibraMmi Bte-ph. 

1914. BtityphoRus ibrahimi, Stephenson, Bee. Ind. Mus. x, p. 357, 
pi. XXX vi, fig. 12. 

Length 70 mm. ; maximum diameter 3 mm. Colour light olive- 
green, with browner tinge anteriorly. Segments 185. Prostomium 
taiiylobous, sides of tongue parallel. Dorsal pores from 12/13. 
Behind eliteliuni ah approximately=6*cZ=|-|rtf/=f5o ; in front of 
elitellum slightly less than ccl; thus pairing is 

rather closer behind than in front of elitellum ; dd=‘j of circum- 
ference. Clitellum indefinite. Male pores just external to h, on 
small papillse, on the outer side of each of which is a slightly 
raised horseshoe-shaped ridge, partly surrounding the papilla, 
with the concavity of the horseshoe inwards. Pemale pore 
apparently single, on the left side in front of seta a of xiv. 
Spermathecal pores small, in g in 7/8, with tumid lips. Ho genital 
markings. 

Septa (probably), calciferous glands, and last heart as usual. 
Gizzard of moderate size, cylindrical. Intestine begins in xv. 
Male funnels apparently enclosed each in a separate sac. Seminal 
vesicles a single pair, flattened against the alimentary canal. 
Prostates of moderate size. Spermatheem small ; ampulla small, 
ovoid ; duct short, broad, about as long and nearly as broad as 
ampulla; diverticula two to four, rounded knobs at the upper 
part of the duct, none attached to anterior side of duct. Penial 
setae ca, 2 mm. long, 20 p in maximum thickness, the whole curved 
through about a quarter of a circle ; distal end spoon-shaped, with 
curved tip, slightly constricted proximal to the spoon ; ornamenta- 
tion of fine hairs distal and proximal (mainly proximal) to the 
constriction ; appai’ently a faint longitudinal grooving immediately 
distal to the constriction. 

Rmarks. Only a single specimen came to hand, and that in bad 
condition and possibly not fully mature. Probably the first septa 
should be 4/5 and 6/6, as in other species, not as given in the 
original, 5/6 and 6/7. The hairs on the penial setm might be 
called fine spines. 

Distribution. Kapurthala, Punjab. 

9. Eutypheeus incommodus (Bedd.). 

1901. Typihwus incommodus^ Beddard, P.Z. S, 1901, i, p. 200. 
text-figs. 56, 57. . ^ > v > 

1909. Eutyjphmus imonmodus^ Michaelsen, Mem, Ind, Mus. i, p. 222. 

1910. Mutyphmm incommodus, Michaelsen, Ahh.Ve^*. Hamburg, xix, 
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1914, JEutyphceus incom7nodus^ Stepheiisonj Kec. Ind. Mus. x, 
p. 349, pi. XXX vi, tig. 8. 

1916. Eutyphoaus incorntnodm, Stephenson, Eec. Ind. Mus. xii, 

p. 342. 

1917. ExdypJmm incoinmoduBj Stephenson, Kec. Iiid. Mus, xiii, 

p. 408. 

1920. Eutyph(Bus incoinmodusj Stephenson, Mem. Ind. Mus. vii, 
p. 240. 

Length 90-112 mm.; diameter 4 mm. Segments 124-162; 
first three simple, next three biannulate, rest of precliteliar seg- 
ments triannulate, and so also those behind cli^ellum. Colour 
brownish olive. Dorsal pores from 11/12 or 12/13. Prostomium 
combined pro- and epilobous, or combined pro- and tanyloboiis. 
Setse all ventral ; in middle of body or ; in 

front of genital region or more. Clitelliim 

embracing or all of xiii to xvii or -^xviii (ca, 5). Male 

pores in line with h, on circular papillae which are limited bj 
grooves round their bases. Pemale pores in front of setae «. 
Spermathecal pores slit-like, in 7/8, between h and c. Genital 
papillae four pairs, close to the posterior border of their respective 
segments, on xiii-xvi (almost on grooves 13/14-16/17), almost 
circular, with a rim of white surrounding a darker central area, in 
ah, their diameter equal to ah. 

Septa 4/5, 5/6, 8/9-10/11 strengthened, 6/7 and 7/8 absent; 
11/12 present. Gizzard large. Calciferons glands in xii and 
extending into xi also. Intestinal caeca in middle of body. Last 
heart in xiii ; dorsal vessel continued 'forwards on to pharynx. 
Testes and funnels free in x and xi, those in x usually smaller 
than those in xi, or perhaps occasionally absent. Seminal vesicles 
in ix and xii, the latter the larger. Prostatie duct much thinner 
than glandular part, short, bent once or twice. Spermathecal 
ampulla large, globular; diverticula forming a complete frill of 
seminal chambers round the duct. Penial setse 1 mm, long, 
almost straight, distal end curved slightly, terminal portion faintly 
ornamented with short transverse* rows of fine points; bluntly 
pointed, with a slight bulbous swelling at the end. 

Distribution, Kawal Pindi, Hoshiarpur List., Ambala (Punjab) ; 
Eurki, Agra (TJ.P.); Bharatpur (E. Bajputana) ; Pusa (Bihar); 
Calcutta, Eajmahal (Bengal). * 

a. var. Mgidus 

1916. Eutyphwus antmndahi var, fulyidm, Stephenson, Eec. Ind. 
Mus, xii, p. 342, pL xxxiii, fig. 34, 

Length 56 mm. ; maximum diameter 4 mm.. Segments 164. 
XJnpigmented, clitelliim a light brownish grey. A number of 
precliteliar segments muitiannulate. Prostomium combined pro- 
and tauylobous. Pirst dorsal pore in 11/12. Behind clitellum 
«5=|-aa = nearly ihc= rather less than cd ; in front of clitelliim 
Clitelliim saddle-shaped, or at least much 
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jess marked yentrally, includes | of xiii and ^ of xviii (=5). Male 
pores on penis-like porophores which take up the whole length of 
the segment, as transverse slits on the summits, their centres in 
line with h or the interval ah. Spermathecal pores in 7/8, between 
h and c, rather nearer h. Oopulatorj organs in or rather just in 
front of 13/14, 14/15, and 15/16, sometimes also on 16/17, in ah. 

Septum 4/5 thin, 5/6 moderately thickened, next two missing, 
8/9 thin, 9/10 and 10/11 considerably thickened, 11/12 normal. 
G-izzard snbspherical. Calciferous glands only discovered on 
opening the cesophagns, in xii. Testes and funnels in x and xi, 
those in x not vestigial. Seminal vesicles in ix and xii, the 
anterior of moderate size and lobulated, the posterior extending 
back through xiii and xiv, or bulging back the septum 12/13. 



Fig. 231. — Euii/phceus incommodus (Bedd.) var. fitlgidm ; 
distal end of penial seta. 

Prostates begin behind in xix- Spermathecal ampulla large, 
globular, and sessile; no duct ; diverticula ininierous, attached in 
a complete circle round the base of the ampulla, 8-15 in number, 
each free from the others or bound up with them by connective 
tissue. Penial setae (text-fig. 231) 0*9 mm, long and 17 ^ thick in 
the middle ; shaft slightly curved, tip bluntly pointed ; ornamenta- 
tion of short transverse rows of fine points over the tip and distal 
part of the shaft: 

Bemarh$. The distinctions between this form and the type of 
the species are not great — the colour, the shape of the tip of the 
penial setae, and the considembly greater extent of the ornamenta- 
tion in the present form are the chief. 

Anwarganj, Cawnpore Mst- 
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10. Eutypliceus manipurensis StepK 

1921. JEutyphmus manipurensis^ Stephenson, Rec. Ind. Mus. xxii, 
p. 763, pi. xxyiii,%. 11. 

Length 120 mm.; diameter 5 mm. Segments 162 ; after the 
first few the segments are divided by secondary furrows, tri- 
anuular behind the clitelium, and some segments in front of the 
clitelium still further subdivided. Colour dark grey. Prostomiuni 
tanylobous. Dorsal pores from 10/11. Setae paired; in middle of 
body !&(;=: |cfZ; behind clitelium ; 

in front of clitelium' ah = ^aa = = ^cd ; of circumference. 

Clitelium includes |xiii-|xvii (= 4^). Male pores on prominent 
round papillae, on xvii between « and h; a trench round each 
papilla, the outer margin of the trench slightly swollen and in- 
dented. Yentrul surface of xvi depressed and fissured; genital 
markings usually present as oval areas with raised margin, in, 
behind, or in front of the setal zone, their number varying, 3-6 



Fig, 23'2,--Eutyph(ieHS mampiiren&is Steph, ; distal end 
of penial seta ; X ca. 150, 

in all. Spermathecal pores in 7/8, with centre in ah. Small 
papillae variously in spermathecal region, behind the apertures, or 
mid veil traliy on viii or ix. 

Septum 4/5 slightly, 5/6 much thickened ; 8/9 the next, some- 
what thickened, 9/10 considerably so, 10/11 very stout; 11/12 
present, thin ; 8/9 and 9/10 displaced backwards. G-izzard large. 
Calciferous glands as usual in the genus. Last heart in xiii; 
dorsal vessel continued forwards on to the pharynx. Micro- 
nephridia behind clitelium in a single- row per segment. Two 
pairs of funnels, apparently free, in x and xi. Seminal 
vesicles in ix and xii or xii-xiii. Prostates a close coil; duct' 
also coiled, narrower than glandular part, only slightly shining. 
Spermathecas as ovoid sacs, sessile on parietes ; diverticulum 
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single, sessile, slightly lobulated, one-third as broad and half as. 
high as ampulla. Penial setae (text-fig. 232) 1*5 mm. long, shaft 
straight, tip slightly curved, tapering to a blunt point, a number of 
fine triangular teeth on the tip. 

Distribution, Manipur, Assam. 

11. Eutyphoeus masoni (A, G,. Bourne), 

1889, Typlimis masonic Bourne, J. Asiatic Soc. Bengal, Iviii, 
p. 112, pi. hi, figs. 1-3. 

1895. Typlimis masoni^ Beddard, Monog. p. 474. , 

1900. Butyphceus masoni, Michaelsen, Tier, x, p. 323. 

1901. Typhanis masoni, Beddard, P. Z- S. 1901, i, p. 202, text- 

tig. 58, 

1907. Euiyphmus hastianm -j- JE. andersoni, Michaelsen, Mt. Mus. 
Hamburg, xxiv, pp. 183, 185, text-figs. 27, 28. 

1909. Eutyphams bastianus -b E, andersoni, Michaelsen, Mem. 

Ind. Mus. i, pp. 236, 238, pi. xiv, figs. 40, 41, 58-61, text- 
figs, S3, 34, 

1910. Eutyphoeus bastianus, Michaelsen, Abh. Yer. Hamburg, xix, 

p. 91. 

1916. Eutyphoeus hastianm, Stephenson, Kec. Ind. Mus. xii, p. 342. 

Length 130-220 mm.; diameter 4|-6| mm. Segments ca. 
215. Colour dorsally dark violet-grey, ventrally dark grey. 
Prostomium tanylobous. Segments in front of elitellum multi- 
annulate from iii onwards, those just in front of elitellum with as 



Fig. 234 . — Euhjplimis masom 
(A. Gr. Bourne) ; distal end of 
penial seta (flat side) ; X 200. 

many as seven annuli. Dorsal pores not visible in front of 
elitellum. Setse rather small, widely paired to almost separated ; 
behind elitellum or is slightly less than cd; at 

ends of body ah=zgo(a=ho and cd or nearly. Clitellum ring- 
shaped, somewhat less prominent ventrally, ^xiii-xvii (= 4^). 
Male pores approximately in ah, in deep grooves, each of which is 
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surrounded by a bi'oad wall forming three-fourchs of a circle, open 
in front. Genital markings as paired oval areas on 15/16 mah^. 
16/17 in a or more rarely on 14/15 and 18/19, sometimes on 
9/10, 19/^0 and 20/21 in al, Spermatbecal pores in 7/8 between 
h and c. 

Septa and calciferous glands as usual in metandric species. 
Gizzard large. Typhlosole large, simple, with broad base, tri- 
angular in transverse section; Funnels in xi, enclosed in a 
common sac which extends forwards on each side to enclose the 
testes also. Seminal vesicles extend through several segments. 
Prostates long, glandular part much coiled ; duct 6 mm. long, 
thinner than glandular pai*t, winding irregularly. Spermatbecal 
ampulla irregular, with broad short lobes and thick very short 
duct; diverticula two, opposite, hidden beneath ampulla, each 
consisting of about three rounded seminal chambers united on a 
common stalk (text-fig. 283). Penial setm (text-fig. 234) up to 
5 mm. long and 50/jt, thick, very slightly curved, distal end not 
broadened but flattened, and on one side somewhat hollowed, 
ending in a simple triangular point ; distal tliird, except extreme 
tip, beset with a large number of minute sculpturiugs, convex 
towards the tip of the seta, arranged in transverse rows, the 
appearance being that of fish-scales. 

Bemarhs, The chief difference between E. hastiaiius and ander^ 
mxi was the penial setae ; the condition described in andersoni 
was later recognized by Michaelsen as being an artificialproduction ; 
a minor difference was that the setal interval aazszhc in andersoni, 

Michaelsen in 1910 suspected the identity of bis species with 
B, masoni ; the difficulty was that Bourne said nothing about any 
ornamentation of the penial setae ; he also described two forms of 
these setae, but one of these is doubtless only an immature stage 
of the other. The sculpturing of the penial setae is fairly fine, 
and may have been neglected by Bourne ; it is always to be 
remembered that in the days of the earlier winters, it was 
not known what cliaracters would ultimately be’ important 
for systematic distinctions (and therefore should he minutely 
described). I consider tliat the fact that I received specimens of 
Michaelsen’s B, hastianus from Debra Dun, the locality from 
which Bourne and Beddard received B, masoni, turns the scales 
sufficiently in favour of . the identity to warrant the above 
synonymy. 

distribution, Debra Dun, Basti Dist.,, Bara Banki (United 
Provinces) ; Sirsiah (Muzaffarpur Dist., Bihar) ; Calcutta, Bajshahi 
(Bengal). 

12. EutyphcBus mohammedi Stepli. 

1914. Bidypkoevs mohammedi^ Stephenson, Rec. Ind. Mus. x, 
p. 850, pi. xxxvi, fig. 9. 

1920, Btdyphcms mohammedi, Stephenson, Mem. Ind. Mus, vii, 
p. 241. 

Length 39-75 mm. ; diameter 4*5 mm. Segments 149 ; some 
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preclitellar segments miiltiannalar. Colour grej, mid- 

dorsal purple streak aliteriorl 3 ^ Prostomiurn tauylobous, or com- 
bined pro- and tanjlobous. Dorsal pores from 11/12. In general 
<i&= 5 aa=| 6 c=|cfZ; in front of cliteilum = 

behind cliteilum «/)=iaa=^-'f 6 c=|ccZ ; cZcZ = rather less than | 
ol: circumference. Cliteilum indistinct, |xiii-xvii (= 4'|). Male 
pores in on distinct papillae. Spermatheoal pores external to h. 
No genital markings. 

Septum 4/5 slightly, 5/6 moderately thickened, 6/7 and 7/8 
absent, 8/9-10/11 moderately thickened and close together, 11/12 
present and slightly thickened. G-izzard of moderate size. Calci- 
ferous glands as swellings of alimentary tube in xii and neigh- 
bouring part of oesophagus. Intestine begins in xv. Last heart in 
xiii ; dorsal vessel continued forwards as far as pharynx, heart of xi 
with normal relations. Micronephridia few and of moderate size 
behind genital region, arranged in a transverse row in each seg- 
ment. Testes and funnels free in x and xi. Seminal vesicles 
small, in ix and xii. Prostates confined to xviii ; duct in xvii, 
looped once, with convexity outwards. Spermatbecse very small, 
ampulla hemispherical, sessile on body-wall; a ring of seven 
diverticula round base. Penial setae small, 0*5 mm. long, IS in 
maximum thickness ; shaft gently curved, curvature increasing 
towards tip, which is bluntly pointed ; a few minute triangular 
teeth near tip. 

Bemarhs, The description raises the suspicion that the speci- 
mens wei'e not fully, mature, and that they may belong to 
K incommodus ; perhaps the penial setae will distinguish them — in 
the present form there is no swelling of the tip, and the extent of 
the ornamentation is rather more limited (>/. the two figs, on 
pi. xxxvi, Eee. Ind. Mus. x). The absence of genital markings in 
the present case might be paralleled by their absence in E, henga- 
Uiisis, which I have shown to be a form of waltoni. I confess to 
being doubtful, and should not be surprised if further investi- 
gations show that the present form is to be united Avith 
E. incommodus, 

Bkirihution, EawalPiudi; Allahabad. 

, 13. Eutyphceus nainianus Mkh, 

1907. Eufgp/mits mimanus, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p, 177, text-lig. 21. 

1909. Eidgp/imm n(amamfrS, Miclmehen, Mem. Ind. Mus. i,p. 2*25, 
pi. xiv, fig. 04, text-fig. 27. 

Length 60 mm. ; diameter 3-4^ mm. Segments 138. Colour 
grey. Prostomiurn tanylobous, tongue broader behind. Setae not 
closely paired, at hinder end separated; in postclitellar region 
aa : : Z/ft ; r(Z==7 ; 4 : 6 : 5 ; dd^Qo., | of circumference. Donsal 

pores inconspicuous, only seen behind cliteilum. Cliteilum ring- 
shaped, xiii-xAui (=5). Male pores on very prominent almost 
circular papillse, the centres of papillse in h or nearly so. Pemale 
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pores just in front of setae a of xiv. Spermathecal pores in or 
rather internal to e. A transversely oval area in 16/17, extending 
slightly beyond a on each side, surrounded by a whitish wall, and 
divided down the middle by a similar wall. 

Septa and calciferous glands as usual in metandric species, 
Grizzard large. Intestine begins in xiv (? xv). Large funnels in 
xi, enclosed in a common sac, which extends upwards at the sides 
of the segment. A pair of seminal vesicles extending backwards 



Fig. 235. — Eiiiyphmt.&'iiainiamis'MXQh.,'; spematheca ; X 10. ' 

to XX, constricted by the septa. Glandular part of prostate large, 
occupying about four segments ; duct iiinscular, narrower than 
gland, relatively long, looped, the loop extending laterally, 
Spermathecal ampulla nearly globular; duct very short, about 
half as thick as ampulla ; diverticula in two groups of small round 
chambers, which form an incomplete circle round the base of the 
ampulla, interrupted at two points (text-fig. 2d5*). No penial setae, 

Distribution* Naini Tal, Kumaon List., W. Himalayas. 


14. Entyphceus nepalensis Mich* 

1907. Eutyphanis nepalensis^ Michaelsen, Mt. iVIus. Hamburg, xxhv 
p. 176, text-tig. 20. , 

1909. Euti/phceus nepalensis^ Michaelsen, Mem. Ind. Mus. i, p. 233, 
pi. xiv, fig. 37, text-fig. 26. 

Length 110-140 mm. ; diameter from 6 mm. in ciitellar region 
to ca, 3*5 mm. at hinder end. Segments 150-180. Colour 
greyish. ' Prostomium more or less distinctly tanylobous ; lateral 
borders of tongue not always distinctly difierent from the crowd of 
longitudinal furrows on i. Segments iv-x bi-, tri- or multiannuiar, 
Setse moderately large, especially the ventral setse of the ante- 
cliteliar region; all ventral, all widely paired or separated; aa a 
little greater than he, he about the same as cd, and a little greater 
than ah, aa = ca. l|«6; of circumference. Dorsal pores 

from 10/11. Clitelluin less marked ventrally, xiii-xvii ( = 5). 
Male pores on thick transversely oval papiilm, the centres of 
which are a little lateral to h* Female pores in front of a of xiv,, 
each surrounded by a whitish area. Spermathecal pores eye- 
shaped, with centres in c. Genital markings as paired transversely 
oval cushions, between and extending outwards and inwards 
beyond a and h ; most constant on 15/16, usually on 19/20 anck 
20/21, sometimes on 18/19, and unilaterally on 14/15 and 21/22. 
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Septa 5/6 aud 8/9 very thick, the intermediate septa missing ; 
9/10 and’ 10/11 somewhat thickened. Gizzard large, oblique. 
Calciferous glands as usual. Large funnels in xi, enclosed in a 
•sac which appears to embrace the oesophagus as a ring. Seminal 
vesicles in xii. Prostates very long, occupying about six segments ; 
•duct long, muscular, describing irregular loops, thinner and 
shorter than the glandular part, but nevertheless about 20 mm. 
long. Sperinathecae (text-fig. 236) very large ; ampulla irregular, 
EEC- like ; duct shorter, conical, thicker entally where it is about 
half as broad as the. ampulla, tapering ectally ; diverticula as two 
■groups, five or six in each group, eacli with short stalk opening 



'Big. 2%.-^Eutyphmus ncpahnmMAQh.; sperraatbeca; X 5. 

into ectal part of duct, most are simple, some divided into two 
seminal chambers, all small ; in addition, at each side a much 
larger diverticulum, irregular and sac-like, stalked, opening into 
the entai end of the duct, or lower down amongst the true 
diverticula (? separated lobes of main pouch, functioning as 
accessory diverticula). No penial setse. 

Re>'n\aThs, Por a somewhat similar condition of an accessory 
. ampulla cf . Octochcetus ^aeJipaharensw, 

bisirihuiion. Chitlong, Little Nepal Yalley. 

15. EutypkoBUs nicholsoni {Bedd,) 

1901. Typhmis nicholsoni, Beddard, P. Z. S. 1901, i, p. 195, text- 
tigs. 54, 55. 

3907. Eutifphoeus hkani, Michaelsen, Mt. Mus. Hamburg, xxiv, 
p. 18ii, text-fig. 26. 

1909. jButyphccus khani, Michaelsen, Mem. lad. Mus. i, p. 233, 

pi. xiv, figs, -62, 63, text-fig. 32 j B. py'oviTwialis (laps.), 
p. 219. 

1910. Butyphmifs nicholsoni, Michaelsen, Abb. Ver. Hamburg, 

xix, p. 92. 

1914, Butijphmus nicholsoni, Stephenson, Pec. Ind.Mus. x,p.354. 
1916. Butyphceus nicholsoni, Stephenson, Pec. Ind. Mus. xii,' 
p. 342. 

Length up to 185 mm.; diameter up to 5*5 mm. Segments 
190-225; secondary anhulation behind iii; in some preclitellar 
.‘Segments as many as four secondary annuli, behind clitellum 
three. Colour dorsally brownish to violet-grey, ventrally yellowish 
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.-grey. Prostorainm combined pro- and tanyloboiis. DorsaP pores 
appai'eutly begin in front of clitellum. Setae all ventral; ah ; he : (d 
=3:5:4 behind clitellum; aa less than he in front of, greater 
behind clitellum; setae present on clitellam. Clitellum ^xiii or 
•all xiii to xvii (=4^ to 5). Male pores near together, surrounded 
by a common ridge, in a or even closer. Female pore single, on 
left side in front of seta a of xiv. Spermathecal pores in a. Genital 
papillae circular or slightly oval, in 15/16, close together, 
surrounded by a common wall or groove, and separated from each 
other in the middle line by a groove ; occupying most of the space 
between seta! zones of xv and xvi, and laterally extending beyond 
the line of h. 



Fig. 237. — Eiii^pfmus niehohoni Fig. nichohmi 

(Bedel.): spermatheca ; X 10. (Bedd.); distal end of penial 

seta ;X 223. 

Septa 4/5 and 8/9-10/11 very strong ; 5/6-7/8 , absent. Calci- 
■ferous glands and vascular system as usual in metandrie species. 
Intestine begins in xv ; intestinal pouches five pairs,, beginning 
about ixxxiv. Testis sac common to the organs of the two sides. 
Seminal vesicles long, extending back to xiv, flattened, the margins 
somewhat lobulated. Prostates tightly coiled ; duct muscular, in 
an S-like curve, of fair length, much thinner than the glandular 
part. Spermathecal ampulla broad and short, somewhat lobed, 
the lobes showing a number of small lobular protuberances ; duct 
rather long (longer than height of ampulla), half as thick as 
ampulla^ narrower ectally; diverticulnin fan-sliaped, on outer 
•side of duct, or double, each broad, with 3-5 seminal chambers. 
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Penial setie (text-fig. 238) about 4 mm. long, 20 ^ thick, nearly 
straight ; tip ratliei- blunt ; ornamentation of sparse indistinct 
triangular teeth (not always present). 

Bemarhu. A variable spedies ; for example, I found that tlie- 
papillse on 15/16 may or may not be surrounded by a wall, and 
that the male slits may be united in a single one. The penial 
setae, according to Michaelsen, may be shorter and thinner than 
given above; the tip appears often to be sharply bent, almost 
looped (but it is common in the genns to find the tip soft and 
bent or deformed). I examined the female pores, and found the- 
left present alone in nine, a large left with a small right pore in 
two, and no pores distinguishable in one. 

Distribution, Saharanpur, Lucknow, Bara Banki, and Basti 
List., United Provinces ; Bajmahal and Calcutta, Bengal. 


16. Entyphoeus orientalis (BedcL), 

1883. Typhosus orientalk, Beddard, Ann. Mag. N. H. (5) xii, 
p, 219, pi. viii, figs. 1 , 2, 4, 9-12. 

1888. TyplicBus orientalis^ Beddard, Quart, J. j\Iic. Sci. xxix,p. 117,. 
pi. xiii, fig. 2. 

1895. Typhceus orientalis^ Beddard, Monog. p. 473. 

1898, Tyyhmis orientalis^ Fedarb, P. Z. S. 1898, p. 445. 

1900. Eutyphoeus orientalis, Michaelsen, Tier, x, p. 322. 

1901. Typhceus orientalis, Beddard, P. Z. 8. 1901, i, p. 205. 

1922. Butyphmus orientalis, Stephenson, Bee. Ind. Mus. xxiv,, 

p. 437, text-fig. 3. 

Length 158-250 mm.; diameter 5-8 mm. Segments 192. 
Dorsal pores present behind clitellum. Setje all ventral. Clitellum 
includes xiv and a small part of xiii to xvii (=more than 4).. 
The male area, on xvii, presents a pair of bracket-shaped grooves 
{[]), each overhung on its outer side by a thickened ridge ; male 
pores in the posterior corner of each bracket, a little outside b, 
Spermathecal pores slit-like, between h and c, but nearer c, the 
outer end of the slit reaching the line of c. Three pairs of genital 
papillae, intersegmental, in front of the male pores, transversely 
oval, depressed in the centre; another pair in 18/19, sometimes 
papillae in 19/20 and 13/14 ; papillae in line with aL 
Five glands, increasing in size backwards, on dorsal surface of 
intestine towards end of middle third of body, some or all bilobed 
(i, e,, one lobe on each side of the middle line). Seminal vesicles, 
extend back to xv. Prostates as large coiled tubes ; ducts thinner. 
Spermathecal ampulla an ovoid sac, with crenate margins ; duct 
from under surface of ampulla, short, stout, muscular; two 
diverticula, one on each side, each with one, two, or three seminal 
chambers, join the mair» organ where ampulla passes into duct. 
Penial seti 2*5 mm. long, 26 ju thick in middle, shaft almost 
straight ; curved, bluntly pointed and flattened tip ; ornamentation 
of closely set oblique markings along the borders of the distal end.. 
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Remarlcs, The original description states that septa 5/6 and 6/7 
are thickened; this may be a mistake for 4/5 and 5/6. The 
oblique ridges on the penial setae are described by Beddard as 
“ chevron-shaped ridges.” 

Listrihution. Dehra Dun ; Calcutta. 


17. Eutyphceus paivai Mc7i. 

1907. JEtitypho&us paivai, MicliaelseD, Mt. IMus. Hamburg, xxiv, 
p. 176, text-fig. 23. 

1909. Butyphobus paivai, Michaelsen, Mem. Ind. Mus i, p, 228, 
pL xiv, figs. 38, 39, text-fig. 29. 

Length 195 mm.; maximum diameter 5 mm. Segments oa. 
220. Colour violet-brown dorsally, with darker middorsai stripe ; 
greyish laterally and ventraliy. Prostomium tanylobous, borders 
of tongue parallel. Dorsal pores inconspicuous. Setae ail ventral ; 
aa : : 6c : ccZ=B : 2 : 3 : 2-2| ; del greater than half of circum- 

ference. Clitellum gxiii-xvii (s=4^); ring-shaped, but less 
marked ventraliy, and absent ventraliy in xvii. Male pores in 
hollows, about in 6; 'surrounding parts of body-wall tumid. 



Pig. 1369. — Eutypiho^us paivai Mich. ; Pig. 240. — Etityphceus paivai Mich. ; 

spermatheca ; X 5. distal end of penial seta ; X 250. 

Spermathecal pores as slits between 6 and c, nearer to 6 ; tumid 
patches in front and behi*nd. Genital markings as paired trans- 
versely oval areas, in and slightly transgressing ab, on 15/16, 
16/17, and 18/19-22/23, seven pairs in all. 

Septa, calciferous glands and anterior male organs as usual 
in metandric species. Gizzard large. Intestine begins in xv. 
Seminal vesicles lobate, extending back to xvi. Prostates large, 
occupying segments xvii-xxi ; duct thin, relatively long, describing 
several loops, Spermathecol ampulla irregularly sac-shaped, 
constricted (? constantly) in front of the middle, thicker behind ; 
duct broad and short, from the under surface ; diverticula three 
or four, in a single group, each irregularly sausage-shaped or 
stump-like (text-fig. 239). Penial setse (text-fig. 240) ca. 4 mm. 

2 a 
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long and 32 ^ thick, scarcel.v bent, scarcely tapering distally ; tip 
bent more strongly, flattened but not broadened ; distal third of 
seta except extreme tip with densely crowded irregular transverse 
rows of fine teeth. 

Distrihutioii, Pusa, Bihar. 

18, Eutyphceus pharpingianus Mich 

1907. JStLtt/phcaus pharpingianus^ Michaelsen, Mt. Mas. Hamburg, 
xxiv, p. 177, text-fig. 22. 

1909. JEJuigphmus pharpingianus, Michaelseii, Mem. Ind. Mus. i, 
p. 226, pi. xiv, figs. 56, 57, text-fig. 28. 

Length 130 mm. ; diameter 4-4J mm. Segments 118. Colour 
grey, Prostoinium indistinctly tanylobous, small, retracted into 
buccal cavity. Dorsal pores from 11/12. Setae moderately large, 



Fig. 212 .^ — Eutgphcsus pharpitigiamis 
Mich. ; distal end of penial 
seta ; X 225. 

the ventral paired, the lateral separated; cd=he=Ual)=i~S.aa- 
of oiroumference. Clitellu.n xiii-xvii (= 5) ; somewhat'kss 
distinct veutrally between the lines oE set« Male pores on 
nearly circular papillae, about in h. Female pores in front of a of 
siv. Spermathecal pores in h. Genital markings as four pairs 
of transverse slits or narrovr areas, in ah, on hinder parts of xiii- 
xvi or in furrows 13/14--16/17. ^ * 

Septa and caldferous glands as usual in metandric species. 
■Cmard large, Panuels in xi, perhaps enclosed in a common 
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testis sac. Seminal vesicles extending very far back, to xxxiii in 
the single specimen, broader and lobed in their anterior part, 
constricted by the septa. Prostates with very long and convoluted 
glandular part, occupying about four segments; duct thinner, 
relatively long, describing two loops, muscular. Spermathecal 
ampulla nearly globular ; duct indistinct, very short, about halt* 
as broad as ampulla ; diverticula as an interrupted circle of seminal 
chambers round base of ampulla in groups of twos, threes, or 
fours, or single chambers (text-fig. 241). Penial setse (text- 
fig. 242) ca. 1| mm. long and 26 p. thick, bent only in the distal 
par^ scarcely tapering, tip simple and blunt; ornamentation 
beginning some distance above extreme tip, of sparse small 
irregularly toothed ridges or rows of short teeth. 

Distribution, Pharping, near Katmandu, Kepal Yalley. 

19. Eutyphcens (juadripapillatus MicJu 

1907. Eutyplmm quadripapiUaUis, Michaelsen, Mt. Mas. Ham- 
burg, xxiv, p. 175, text-fig. 19. 

1909. Eutyphceus qiiadripapillaUiSj Michaelsen, Mem. Ind. Mus. i, 

p. 221, pi. xiv, fig. 55, text-fig. 25. 

1910. JEutyplmus qmdnpapillatuSf Michaelsen, Abh. Yer. Ham- 

burg, xix, p. 90. 

Length 60-70 mm.; maximum diameter 3| mm. Segments 
120-155. Colour in genei’al yellowish green, with a light rose 
tint anteriorly. Dorsal pores from 11/12. Setae all ventral ; in 



Fig. 243. — Etiiypkmis qxiadnpapillcdm Mich. ; spermatheca ; X 8 . 

■general aai ah \lc:cd:=:4:: 2 1 4:: 3 in middle of body ; ca. | of 
circumference. Clitellum indistinctly saddle-shaped, at least in 
the hinder part ; xiii or |xiii-xvii (= 4| or o). Male pores on 
prominent transversely oval papillse, the papillae in ah and extend- 
ing somewhat outside 5, their centre a little internal to h, Pemale 
pores just in front of set® a of xiv. Spermathecal pores on 
small transversely oval papill® between a and 5, somewhat nearer 
to 5. Genital markings as two pairs of transversely oval papill® 
or areas on 13/14 and 14/15 about in h. 

Septum 4/5 strong, 5/6 very strong, 6/7 and 7/8 missing, the 
.following septa as far as 11/12 scarcely strengthened, except 9/10, 
which is moderately strong. Gizzard large. Calciferous glands 
as usual in the genus. Intestine begins in xv. Testes and 
funnels in x and xi, apparently free ; those of x much smaller than 
those of xi, but by no means vestigial. Seminal vesicles in ix 
•and xii, the anterior pair confined to ix, the posterior extending 

2o2 
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back as far as sxx ; both pairs much incised. Prostates with long-,, 
coiled and adpressed glandular part, occupying about three seg- 
ments ; duct thin, somewhat bent ; sperm-ducts of one side unite 
towards their ectal end, pass the end of the prostatie duct on its 
outer side, and turn round to open into the same pore from behind. 
Spermatheea (text-fig. 243) wdth nearly circular and depressed 
ampulla ; duct short and conical ; about, ten stump-like diverticula 
o£ different sizes, sometimes united two together at their bases,, 
the whole forming a rosette round the duct, which may be inter- 
rupted more or less at two points, the rosette being then divided 
into two groups ; in situ the diverticula are nearly hidden. ]N" 0 ' 
penial setse. 

Distnhition. Birsiah, Bihar ; Saraghat and Calcutta, Bengal, 

20. Eutyphoeus scutarius 3Iic7i. 

1907. Entyphceus scutarius^ Micliaelsen, Mt. Mas. Hamburg, xxiv, 
p. 186, text-fig. 29. 

1909. Butypihxus scutarius^ Michaelsen, Mem. Ind. Miis. i, p. 240,. 
pi. xiy, figs, 51-53, text-fig. 35. 

Length 140-180 mm. ; maximum diameter 5 mm. Segments ca, 
290. Colour greyish with violet tints at the anterior end. Pro- 
stomium indistinctly epilobous (?). Dorsal pores from 11./12. 
Setae all ventral, paired, hut not closely ; behind clitellum aa : ah : 
he : : 1 : 3 : 2 ; iu front of clitellum ah larger (“3 : 2 : 3 : 2) 

at posterior end ccl nearly as lai'ge as 6c, but arrangement somewhat 
irregular ; dd greater than half of circumference. Clitellum ring- 
shaped, |xiii-xvii (= 4|). Male pores a little lateral to 6, each 
a small aperture surrounded by a ling-shaped wall. A median 
ventral male area of hexagonal form, including |xvi-^xviii and 
extending laterally nearly to c, the anterior and lateral borders- 
often marked by a wall ; male pores in the lateral angles of the 
area ; the ring-shaped walls of the pores connected by a transverse 
wall, the space between the transverse wall and the* anterior wall 
of the area often depressed, so also sometimes that between the 
transverse wall and the posterior border of the area. A median 
ventral cushion just in front of male area on 15/16, transversely 
oval or hexagonal, extending from middle of xv to middle of xvi,, 
and laterally reaching to midway betw^een 6 and c; the cushion 
bordered by either a small wall or ridge, or by a furrow, according 
to the stage of maturity. Pemale pores just in front of and 
perhaps rather interual to setae a of xiv. Spennathecai pores in 
7/8 between 6 and c. 

Anterior septa as usual, except that 5/6 is extremely strong, 
almost as thick as the body-wall. Grizzard large ; caiciferous 
glands as usual. Intestine begins in xv, Punnels iu a common 
testis sac in xi. Seminal vesicles extend back as far as xv. Pro- 
states with very long .and much coiled glandular part, not forming 
a compact mass, reaching back to xxiv ; duct thinner, relatively 
long, describing one or two large loops ; sperm-^ducts pass round 
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outer side of end of prostatic ducts and bend forwards to open 
mtb them in a common pore. Spermatliecal ampulla irregular, 
sac-like ; duct short and narrow, arising from the under surface 
of ampulla about the middle of its length ; diverticula two, oppo- 
site, simple or compound, hidden in the natural position (text- 
fig. 244). Penial setae (text-fig. 245) ca. 2 mm. long, proximally 



Fig. mitarms Mich. ; 

penial seta ; X 45. 

ca. 95 jii thick, tapering very little, slightly bent in proximal half, 
more strongly bent distally; distal end simple, often irregular, 
apparently corrugated, fibrous; distal half of seta with densely 
crow'ded irregular transverse rows of fine teeth, not easy to 
detect on account of structure of seta. 

Bisirihtition, Comillali, Chittagong District. 

21. Eutyphcens turaensis 8iepK 

1920. JEutyphceus turaensis, Stephenson, Mean. Ind. Mus. vii, 
p. 244, pi. xi, figs. 48, 49. 

Length 100 mm. ; maximum diameter 3’5 mm. Segments 171 ; 
secondary annulation in v-xi. Dnpigmented, no difference be- 
tween dorsal and ventral surfaces. Prostomium small, tanylohous. 
Dorsal pores from 11/12. Setae enlarged on iii-vi, scarcely visible 
on ix and x; anteriorly = |5<?==|cc?; behind eliteUum 

ah = |aa == \ho = fcc^ ; in middle of body ah = ^aa = = |ccZ ; 
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fZr/— nearly | of circumference. Clitellum very sliglifciy marked, 
?xv-xvii. Male pores in a pair; of narrow transverse depressions, 
which extend from inside a to outside 6, the pores in 6. Sperma- 
thecal pores in 7/8 in 6, Taint genital markings on 14/15, 15/16, 



Tig. 246. — Eutyj^hmts tiiraensis Steph. ; spematheca seen from above ; the sae 
is attached to the body-wall by the middle of its under surface. 

and 16/17, as slightly pigmented spots surroiiudecl by circular 
grooves. t 

Septa and calciferous glands as usual in metandric species. 
Gizzard barrel- shaped. Intestine begins in xv. Dorsal vessel 



Pig. 247, Eutijiyiioem turacnsis Steph. ; penial setaj ; a, as seen as a 
whole, X 37 ; 6, tip more highly magnified, X ca. 180. 

ends at anterior end of gizzard (not posterior end, as usual in 
metandric species). Testis sacs in xi, separate. Seminal vesicles 
large, indented, extending back to the level of 14/15 by bulging 
back the septa* Prostates siuMI, in xviii-xix, coils closely packed ; 
duct scarcely narrower than glandular part, undulating, soft, nob 
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shilling. Spei’mathecal ampulla as an elongated sac attached to 
body-wall by a portion of the under surface; no distinct duct; 
diverticula two, one on each side, attached to base of sac by a 
short and relatively stout stalk, each lobulated, with three or four 
seminal chambers (text-fig. 246). Penial setae (text-fig. 247) up 
to 1-5 mm. long, 35 ft thick, slightly curved in the distal half; 
tip bluntly pointed and rather claw-like ; ornamentation as very 
fine dot-like markings over distal eighth or tenth of shaft, 
including tip. , 

Remarhs, Allied to E. cMttagongimms, the internal anatomy 
being strikingly similar: the genital markings, however, are just 
on those grooves where they do not appear in that species. 

Distrihiition, Garo Hills, Assam. 


22, Eutyphoeus waltoni Mich. 

1907. EutypliocuB icaltoni -}- E. hengalensisy Michaelsen, Mt. Mus. 

Hamburg, xxiv, pp. 179, 183, text-fi^. 24. 

1909. Entijphoius waltoni\-E, hengaUmis, Michaelsen, Mem. Ind. 

Mus. i, pp. 229, 235, pi. xiv, figs. 45-48, text-fig. 30. 

1910. Eutgphccus icaltonif Michaelsen, Abh. Ver. Hamburg, xix, 

p. 91. 

1914. Eutgphceus waUonif Stephenson, Eec. Ind. Mus. x, p. 352. 

1916. EuigphcBKs waltonZf Stephenson, Kec. Ind. Mus. xii, p. 342. 

1917. Eutyphceus icaltoni^ Stephenson, Eec. Ind, Mus. xiii, p. 408. 

1919. Eutyphoem waltoni^ Stephenson and Ham Ham, Tr. Eoy. 

Sdc. Edin. lii, p. 447, pi. figs. 7, 8- 

1919. E\ttyphocus waltoni f Stephenson and Prashad, Tr. Eoy. Soc. 

Edin. lii, p. 465, pL figs. S-10. 

1920. Eutyphoeus waltoni, Stephenson, Mem. Ind. Mus. vii, p. 243. 

1922. Euiypheem tvaltoni, Stephenson, Eec. Ind. Mus. xxiv, 

p. 438. 

Length 90-230 mm.; maximum diameter 4J-6| mm. ^ Seg- 
ments 190-210, Colour brownish to violet-grey dorsally, with 
middorsal stripe behind clitellum ; laterally and '^'entrally yellowish 
grey. Prostoiniuui tanylobous, sides of tongue parallel. Dorsal 
pores from 12/13 or 11/12. Setse rather small, paired but not 
closely ; behind clitellum ah = |rta= |5c= |cri ; in front of cliteliuni 
and at hinder end setse nearly separated; all ventral, fM=ea. of 
circumference. Ciiteilnm ring-shaped, but thiuner ventrally ; 
|xiii-xvii (=4|). Male pores lateral to if not in line with 5, in 
deep slits or grooves whicli extend between and rather transgress 
the lines a and 6. Female pores in front of and a little lateral 
to a. Spermathecal pores in 7/8, in o, in the centre of eye-shaped 
areas. Genital markings as transversely oval areas or glandular 
slits between the lines of the venti’al setal couples, somewhat 
transgressing these limits; nearly constant on 15/16 and 18/19, 
often on 14/15 and 16/17, rarely on 19/20 and 20/21 ; sometimes 
a pair of organs of a rather different appearance — eye-shaped 
papillae — on 9/10. 

Septa, calciferous glands, and vascular system as usual in 
metandric species. Gizzard large. Intestine begins in xiv (?xv). 
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Intestinal cseca about the middle o£ the body. Funnels in xi, 
enclosed in a common testis sac. Seminal vesicles in xii. Pro- 
states very long, occupying about three segments ; duct muscular, 
thinner and much shorter than the glandular part, about 6 mm. 
long. Spermathecal ampulla thick, sac-like ; duet thm, about 
half as long as ampulla ; diverticula two, abreast, not opposite, 
each of about four seminal chambers arranged in a fan-like manner, 
apposed to base of ampulla, but the attachment is to the duct 
(text-fig. 248). Penial setae (text-fig. 249) up to 4*7 mm. long, 



Fig. 249. — Eutyphixufi waliofii Mich. ; distal 
end of penial seta, x 400 ; ft, orna- 
menfcation, X 3000. 

16 ju thick, curved to form about a quarter of a circle; distal end 
o-urved somewhat more strongly, broadened a little and hollowed 
on the concave side, and thus spoon-like, with a somewhat hooked 
tip ; ornamentation of fine hair-like spines on convex side of 
distal end, irregularly but rather densely distributed (may not be 
identifiable as distinct spines, even with the oil immersion lens). 

Eemarhs. This species produces penial setas early, before the 
clitellum and genital marldngs appear; hence the description of 
E, hengalemi$ as a separate species (93). 

Stephenson and Haru Earn have studied the prostate ( 93 ), and 
Stephenson and Prasbad the calciferous glands ( 91 ). 

Distribution, Hoshiarpur District, Delhi (Punjab) ; Debra Dun, 
Lucknow, Agra, Mainpuri, Fyzabad (XJ.P.) ; Pusa, Siripur (Bihar) ; 
Saraghat, Eajmehal, Calcutta (Bengal); Baroda, Ahmedabad, Navli 
(W, India); Grwalior (Central India). • 
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6, Genus EEYTHSJEODRILUS Btepli. 

191e5. Eryth'ceodrilus, Stephenson, Mem. Ind. Miis. vi, p. 100. 

1917. HoplocliceteUa (part.) + Erythrcsodrilus^ Stephenson, Hee. 
Ind. Mus. xiii, pp. 354, 359. 

1920. Boplochetella (part.) -{- Et'ytkvmdrilus, Stephenson, Mem, 

Ind. Mus. vii, p. 227. 

1921, Eryth'ceodrilus^ Michaelsen, Mt. Mus. Hain'bui’g, xxxviii, 

pp. 35, 38. 

Setal arrangement perichsetine. One gizzard in one simple 
segment. Four pairs of calciferons glands in x-xiii. Xephridial 
system mixed mega- and micronepbrie, the micronepliridia occur- 
ring tlu’oughout the body, tlie meganephridia from about xx 
onwards. Testes and funnels free or in testis sacs ; genital 
apparatus various, from an impure acanthodriliue to an incom- 
pletely mioroscolecine condition. 

I follow’ Michaelsen (99) in uniting the two genera Hoploclimtella 
(as conceived by me, 86) and Erythrmodrilus. I now agree with 
Michaelsen that Bourne’s Perichcvta stuarii, the type of the genus 
HoplocJicetella, is unrecognizable, but that it probably had no calei- 
ferous glands, and so did not belong to the present genus and cannot 
be classified along with the species which I described under the 
name Hoploclmtella , , The single species which I formerly placed 
in the genus Erythneodrilus {E. Mmiean) differs from those I called 
Eoylodmtella in having testis sacs (found however in Hoploclmtella 
anomala)^ in having three pairs of seminal vesicles (also found in 
If. anomala')^ and in having only the anterior pair of prostates. 
It is thus a later evolved species, and H. anomala is possibly its 
actual ancestor. 

The genus is to be derived from Howascole.i\ as previously 
explained, to which it is also adjacent geographically. It has 
given rise to no descendants, being itself as vet in process of 
evolution, and showing in its several species several stages of 
the mioroscolecine reduction. 

DistrihUion, Western India, including Bombay and neighbour- 
hood, Portuguese India, Castle Eock in N. Kanara District, and 
Bel gaum. 

• 

Key to the species of the gemts Erythrmodrilus. 

1. One pair of prostates E. hmneari. 

Two pairs of prostates 2. 

2, Spermathecal diverticula few, 2-4 3. 

Spermathecal diverticula many, 9-20 .... 5. 

3, Testis sacs present E, anomalus. 

Testes and funnels free 4, 

4. Genital markings as two papillse, each sur- 
* rounded by a groove, over 16/17 and 

19/20 . . . .* - . E. hempi typ. 

Genital markings as two saucer-like de- 
pressions over 16/17 and 19/20 E. hempi var. hifoveatus. 
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5 . Spermathecal diverticula in two circles . . U, inornatiis, 
Spermatliecal diverticula in a single circle. 6. 

6. Spermathecal diverticula 16-20 in number. jE'. suctonus typ, 
Spermathecal diverticula 9-12 in number. . JE. suctorius var. affinis, 

I have somewhat reduced the number of species, in which, as 
I now think, the variable genital markings were previously 
accorded undue weight. 

1. Erythraeodrilus auomalus {StejpTi,), 

1920. Moplocheetella anomala, Stephenson, Mem, Ind. Mus, vii, 
p. 223, pL X, figs. 25-29. 

Length ca. 85 mm. ; diameter 3 mm. Segments ca. 100. Colour 
pale, unpigmented or almost so, Prostomium epilobous 
tongue broad, not cut behind. Dorsal pores from 4/5. Setal 
rings almost closed, ventrally, dorsally the gap= 42 /;r in front of 
the clitellum, Si/s behind it, 2yz in middle of body ; setal intervals 
decrease somewhat from the midventral line outwards, so tliat 
aa>ah>hc>€cl ; numbers 36-44/viii, 40-46/xii, and ca. 40 in 
middle of body. Clitellum .]xiii-|xvi (=3). On male area two* 
pairs of crater-like depressions, with thickened and rounded 



Pig, 250 . — Eryihrmodrilus anomalus 
(Steph .) ; spermatlieca. 



Pig. 251 . — Evythmoclnhis anomalus 
(Steph.) ; tip of copulatory seta. 


margins, rather oval in a transverse direction, on xvii and xix, 
longitudinally taking up the extent of the segment, transversely 
extending from h to h ; the two depressions of a pair united by a 
transverse thickening; prostatic pores in the inner portions of 
the depressions, between c and d. There may be similar de- 
pressions, one or two, on xviii also. Female pore single, in front 
of the setal zone of xiv. Spermathecal pores two pairs, on small 
papillae on viii and ix, in line with about one-fifth of the 
circumference apart, the pores of viii in front of the setal zone, 
those of ix in it. The setse on the ventral surface of viii or ix 
may be displaced forwards or backwards. 

Septa 11/12 and 12/13 perhaps somewhat thickened. Gizzard 
large, ovoid, firm, in vii. Calciferous glands in x-xiii,* small, ovoid,, 
setoff from the cesophagus, those in x and xi within the testis sacs,. 
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Intestine begins in xvi. Last heart in sii ; no large vessel in xiii^ 
but in xiv a pair of large vessels, given off from, the dorsal vessel, 
perhaps distributed to the alimentary canal. Meganephridia from 
xx. Testis sacs in x and xi, enclosing alimentary canal and dorsal 
vessel, and in x also a pair of seminal vesicles. Seminal vesicles 
in ix, X, and xii. Prostates two pairs, the anterior occupying 
xvii-xviii, the posterior xix-xxi ; ducts stouter than the glands, 
shining, rather short, straight, thinner at the entai end. The vasa 
defei'entia of the same side pass backwards side bj^ side, one 
ending near the termination of the anterior prostate, the other 
near that of the posterior. Small ovisacs in xiv. Two pairs of 
spermathecae (text-fig. 250) ; the ampulla an irregular sac ; duct 
stout, nearly as long as anjpulla, thicker above, contracted and 
shiny below, set off from ampulla by a constriction ; diverticula 
two, opposite, on the duct below the upper dilated part, sessile, 
each consisting of a few rounded seminal chambers. Clusters of 
finger-shaped accessory glands, 3-5 in each group, near the 
spermathecal duct. Oopuiatory setos (text-fig. 251) associated with 
the accessory spermathecal glands; length 0*61 mm., diameter 
22 fjL, tilmosb straight, with a slight proximal curve, tapering and 
bluntly pointed distally ; ornamentation as a few very fine oblique 
lines or semicircular markings near the tip. 

EemarJcs. Differs from the other species of the genus in the 
manner of ending of the vasa deferentia, and more primitive in the 
greater separation of the spermathecal and of the prostatic pores 
of the same side. The presence of testis sacs may or may not be 
primitive. Tlie species is similar to E. hinneari in having testis 
sacs, and in having the same number of seminal vesicles in the 
same positions, and may be the direct ancestor of the latter. 

Distribuiion, Belgaum, Bombay Presidency, 

2. ErythraBodrilus inornatus {Eteioh,), 

, 1917. SoplochcBtella imrnata, Stephenson, Pec. Ind. Mus. xiii, 

p. 395, pi. xvii, fig. 17. 

Length 101 mm. ; maximum diameter 6 mm. Segments 79. 
Colour light brown dorsally, pale ventrally. Prostomium epi- 
lobous (or perhaps may be tanylobous). Dorsal pores from 6/7. 
Setal rings closed dorsall}^ and almost so ventrally ; setse of 
viii-xii very small ; numbers 84/v, 80/ix, ca. 84/xii, 85/xx, and 
91 in middle of body. Clitellum 4xiii-xvi (= 3|), brown and 
markedly constricted. Prostatic pores two pairs, on xvii and xix, 
at the hinder and anterior borders respectively ; small pits, fairly 
close together, broadly oval in outline, with distinct lip. Pemale 
pore as in mctorius, Spermathecal pores represented by two 
pairs of transversely oval papillae on viii, between the setal zone 
and the anterior, and the^etal zone and the posterior, limit of the 
segment respectively, not far from the middle line. Setae of viii 
absent ventrally ; a few dark dots on the posterior spermathecal 
papillae may be displaced setae. 
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Septa as in motOTius. A ban*el-shaped gizzard in vi. Cal- 
ciferous glands in x~siii, small in the two anterior, large in the 
two posterior segments, kidney-shaped and attached by the hilus. 
Intestine begins in xvi; lymph-glands as in sucto^'ius*^ a large, 
probably lymphoid mass on the oesophagus in xv. Last heart in 
siii ; vessels in xiv as in suctorkis, Nephridia as in IcempL 
Anterior male organs disposed as in suctoriics; anterior seminal 
vesicles very conspicuous, larger than the posterior. Prostates 
large, the anterior extending back to xxiii, the posterior to xxviii ; 
ectal portion as a thin coiled duct, becoming tldcker towards its 
end. Yasa deferentia separate to their ending, both end in 
connection with the teinnination of the anterior prostatic duct. 
Apparently a small ovisac in xiv. Spermathecal ampulla an 
irregular sac, narrower below, and continued into the duct with 



Fig. 252 . — Enjihrceodrikts inornaitis (Stepb.) ; sperm atheea. 


no sharp demarcation; dnct about half as long as ampulla, 
narrower towards ectal end; a double ring of ■ small diverticula, 
about 20 in all, round junction of duct and ampulla (text-fig. 252 j. 
Accessory glands in I'egion of prostatic apertures, three pairs, in 
xvii, xviii, and xix ; those in xviii the largest, taking up whole 
length of segment ; stalks short and stout, those of the glands in 
xvii and xix passing through the septa to join those of the glands 
in xviii. Accessory spermathecal glands in two groups of five 
each, each group between the ends of the spermathecse of the 
same side, about the middle of the length of viii. 

BistTibution. Talewadi, near Castle Eock, W. India. 

3. ErythrsBodrilus kempi {BtepK), 

1917. Hoplochcetella heni'pi, Stephenson, Eec. Ind. Mus. xiii, 
p. 392, pi. xvii, figs. 15, 16. || 

Length up to 103 mm.; diameter 4*5 mm. Segments 106. 
Colour rich brown dorsally with darker median stripe, pale 
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ventrally. Prostoinium variable, epilobous f to f, broad or 
narrow. Dorsal pores from 6/7. Setal rings with dorsal and 
ventral gaps; aa=2^ or 2ab, zz=:2-32/z ; setm on the average 
closer set ventrally ; numbers 52/v, 56/x, 45/xx, and 44 in tbe 
middle of the body, CJitellum |xiii-svi (= 3|), darker than the 
rest of the surface. Yentral surface concave over xvii-xix;. 



Fig. 253. — Er'ythrmdrilus I'crnyi (Steph.); male genital area ; a?., papilla 
surrounded by groove ; pr., prostatic apertures, 

prostatic pores in transversely oval pits in 17/18 and 18/19., 
Genital markings (text-fig. 253) as large, broadly oval papillae, each 
surrounded by a groove; one over 16/17 mid ventrally or on the 
right side, and one over 3 9/20 and the anterior part of xx, on the 
left side ; or only the posterior may be present. Pemale pore as- 



Fig. 254 . — Eryikmodrihs Jcempi (Steph.) ; spermatheca, represented with 
an accessory gland alongside, 

in suctoriiis. Spermathecal pores two pairs, on viii, on papillae ; 
actual pores present apparently only at copulation and oviposition 
(so, too, in some or all the other species of the genus); the 
anterior pair in front of the setal zone, the posterior just in front 
of 8/9 ; both pairs rather near the middle Hue. Minute papillaB 
beariug setm on vii and ix, usually in the setal zone, not displaced ; 
a few displaced setm apparently on the anterior pair of sperma- 
thecal papiilse themselves. 
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Septa as in suctorius, Grizzard of moderate size, in vi. Calei- 
feroiis glands large, stalked, in xii and xiii; smaller and more* 
deeply placed in x and xi. Intestine begins in xvi ; lymph glands 
as in smtorius^ Last heart in xiii; a pair of commissures in xiv, 
as in suetorius, Meganephridia first plainly visible in xx ; behind 
this micronephridia in a transverse band, though not in a single 
row. Anterior male organs as in suctorius ; prostates also much 
as in that species, Yas deferens ends by entering body- wall just 
behind and external to prostatic duct. iSpermathecal ampulla 
ovoid; duct only slightly set off, narrowing to its termination, 
rather shorter than the ampulla ; diverticula two to four, about 
the middle of the length of the duct (text-fig. 254). Accessory 
glands numerous and conspicuous on inside of body- wall in 
spermathecal region, each elongated and cylindrical, with short 
narrow stalk. 

Distnhution, Talewadi, near Castle Eock, W. India. 

•a. var. hifoveatus {BtepK), 

1917. Kojylochcetella hifoveata, Stephenson, Eec. Ind. Mus. xiii, 
p. 398, pi. xvii, tig. 18. 

1922. JErythrcBodrilus kempi var. bifoveatusj Stephenson, Eec. Ind. 
Mus. xxiv, p. 437. 

As for type form, with the following exceptions: — 

Colour light brown. Prostomium epilobous broad. Dorsal 
pores from 5/6. Numbers of setae 49/v, 62/x, 60/xii, ca. 50/xxii. 
Olitellar region much swollen, xvii and part of xviii also somewhat 
modified. Genital uiarldngs (text-fig. 255) as two large shallow 
saucer-like depressed areas over 16/17 and 19/20, in transverse 



Fig. 255 . — Erythnsodrilvs kempi (Steph.) var. hifoveatus ; male genital 
field ; a?,, depression ; pr.^ prostatic pores. 

extent each equal to the interval between the prostatio pores, 
Set85 absent from viii in midventral region; displaced setae on 
ail the papilim of the spermathecal pores. An additional pair of 
papillae on ix, in line with papillae of spermathecal pores, with 
displaced setae on them . S mall accessory glands in neighbourhood 
of prostatic apertures, in front of and behind the terminations of 
each of the ducts. 

PisiriUition. Talewadi, near Castle Eock, W. India; Bombay. 
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4. ErytlirsBodriliis kinneari Steplu 

1915. ^I'ytlirmodriliiB kinneari^ Stepbensoiij Mem. Ind. Mus. vi, 
p. 100, pi. Yii, fig’, viii. 

1917, Brythrcsodrilus Mrmtari^ Stephenson, Eec. Ind. Mus. xiii, 
p. 402, pi. XTU, fig, 21. 

Length 40-120 mm.; maximum diameter 2-3| mm. Segments 
64-112. Colour brown. Prostomium apparently prolobous. 
Dorsal pores from 3/4. Setm small; aa=lja6, ;sr=2-3i/s; 
numbers 46/vi, ca. 53/ix, 43/xiv, 40/xix (or smaller numbers, 34- 
•30). Clitelliim |xiii-|xvi (=3^) ; dorsal pores absent. Male pores 
on xvii, behind'tlie setal ring, about in of circumference 

apart, on whitish papillas. A rectangular glandular area may be 
present ventrally on xvii, within which the pores are included. 
Pemale pore single, in front of setal zone of xiv, Sperniathecal 



Pig. 2.56. — Erj/tkresodrilus hinnern'i Steph. ; spepmathec» of one side, with 
diverticula and spermathecal glands ; the spermathecce almost meet at 
their ectal ends on the body-wall in segment viii. 

pores two pairs, those of each side nearly confluent at the level of 
the setal ring of viii, in or near di or the anterior pair may end 
just in front of groove 7/8, or in the groove. Grenital markings not 
constant, and may be absent : (1) a pair of small rounded papillae 
on xviii behind the setal ring, very slightly internal to the 
position of the male pores ; (2) a pair of oval patches with 
whitish periphery and dark centre, on vii, near the posterior 
border of the segment, its centre in line with e.\ (3) eye-lihe 
markings in 16/17 just internal to the line of the male papillje. 

Septa all present from 4/5, all thin. Grizzard ovoid, in vi. 
Oalciferous glands four pairs, in x-xiii, those in x and xi smaller; 
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or three pairs in x-xii, with no marked difference in size. 
Intestine begins in xv or XYi. Last heart in xii or xiii ; in xiy a 
vascular commissure like that in suctotins. Meganephridia begin 
in XX or xxi ; micronepbridia thronghont the body, especially 
numerous on inner side of body-wall in clitellar region, and in iv 
and V in the form of conspicuous tufts at hinder end of pharynx. 
Testes and funnels in testis sacs in x and xi ; the sacs of xi 
contain also the hearts, extending upwards towards the dorsal 
surface. Seminal vesicles three pairs, in ix, x, and xii. Prostates 
extending back several segments, to xix or xxi, thrown into a 
series of loops; duct thinner than glandular part. Two pairs 
spermathecse (text-fig. 256) ; ampulla large, pear-shaped, con- 
tinued into duct at its narrow end; duct about as long as ampulla, 
not set off; diverticula in two considerable clusters at base of 
ampulla, or two diverticula, each subdivided. Duets of sperma- 
thecse of the same side converge, backwards and forwards, and 
may almost meet at the middle of viii. Accessory glands 
(text-fig. 256), one, two or three, on each side, opening near 
spermathecas, narrow, finger-like, stalked, the longest about half 
as long as a spermatheca. 

Distribution, Castle Eock, "W. India. 


5. Er 3 rtlir 8 eodrilus suctorius {Siepli,), 

1917. Hoplochcdtella mctoria, Stephenson, Eec. Ind. Mus. xiii, 
p. (JS8, pL xvi, fig. 12, pi. xvii, figs. 13, 14. 

Length 140 mm.; diameter 6 mm. Segments 145, Colour 
light brown dorsaily, with darker median stripe ; pale ventrally. 
Prostomiurn epilobous tongue not closed behind. Dorsal 
pores from 4/5, Setal rings with small dorsal and ventral gaps ; 



Pig. —Ji!^ryihr<Bod7ilm s«<7(mw5(Steph.) ; region of male pores; 
a’., suckerlike depression ; pr., prosfcatic apertures. 

setse of iii~viii enlarged ; setse more closely set ventrally ; numbers 
66/v, 66/ix, 63/xii, 60/xxi, and 58 behind middle of body. Cli- 
tellum not distinguishable. Male field (text-fig, 257) over xvii~xix 
sunken, triangular with base anterior; containing the prostatic 
pores, in 17/18 and 18/19, transverse almost linear pi4, fairly 
close together ; and also three sucker-like circular or oval clean-cut 
depressions, a pair on xvii and a single one on xix, which latter 
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may be in the middle line or not; or there may be a single 
depression on xrii and a pair on xix, in which ease the triangle is 
reversed, the base being posterior. Female pore midventral on 
xiv, in fi'ont ot the setal zone. Spermathecal pores (text-fig. 258) 
two pairs, transverse slits, their inner ends not far from the 


Fig, 258 . — ErythrcBodrilm mctorius (Steph.) ; region of spermatlieeal apertures 
x.i group of displaced setae ; spih., spermathecal apertures. 

middle line, on viii, the anterior in the line of the setae, the hinder 
just in front of groove 8/9, In the spermathecal region, on vii, 
viii, and ix, a number of minute papillm, each with a black dot in 
its centre which is a displaced seta ; these papillae may be in front 
of, or less often behind, the setal zone; there are gaps in the 
regular line of set® corresponding to the displaced setae (text- 
fig. 258). 

8eptum 4/5 thin, 5/6-7/8 very thin indeed, 8/9 scarcely thick- 
ened; ix is a wide segment, 9/10, 10/11, and 11/12 are united 
together peripherally, , giving the appearance of a single hugely 
thickened septum ; 12/13 somewhat thickened. Gizzard in* vi, 
large and subspherical. Calciferons glands in x-xiii, kidney-shaped. 




Fig. 2^9,^ErytkraocIriius siiciorius ; spermatheca, 

well set off, the two posterior pairs larger than the others. 
Lymph-glands similar to those of Pheretima over the intestine. 
Last heart in xiii ; a pair of commissures, smaller than the hearts, 
in xiv. Micronepbridia behind the gemtal region arranged in a 
transverse row ; meganephridia from about xii backwards, but 
large and conspicuous from xx. Testes and funnels free in x and 

\ 2h 
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xi (between the fused septa, v, ant). Seminal v.esicles two pairs,, 
slightly lobed, in is and xii. Prostates tAvo pairs, each a long 
looped tube longitudinally disposed, ending in a fusiform duct ; 
the anterior occupying svii-xsi, the posterior xix~xxA^ Vas 
deferens jobs the end of the ducts of the anterior pair. Sperma- 
thecae (text-fig. 259) two pairs ; ampulla sac-like, broadly ovoid ; 
duct broad and short, not set off from ampulla; diverticula 
numerous, 15-20, in a circle round lower part of ampulla ; ducts 
of anterior pair run back under peritoneal layer of body-wall 
before ending. Accessory glands near spermathecal apertures,, 
projecting into body-cavity, club-shaped, about 1 mm. in length. 

Bemarics, The displaced setae of the spermathecal region are 
rather longer and slenderer than the normal setse of the region,, 
with sharper tip and no distinct nodulus, and with well-marked 
sculpturings. 

DisiHbntion. Sauvordem, Portuguese India. 


a. var. aflinis (Stejih.). 

1917. Koiyhclimtella affinis^ Stephenson, Kec. Ind. Miis. xiii, p. 699 
pi. xvii, figs. 19, 20. ' 


As for the type form, except as follows : — 

Dorsal pores from 4/5 or 5/6. Setal rings with irregular and 
moderately large dorsal break, A-5yz or less behind clitellum, 2-dyz: 



or less anteriorly and posteriorly; ventral break small and won 
regular; there may or may not be a tendency to coupling of th 
dorsal sete ; numbers 72Jy 80/h, 74/xii, 65/xb, and 60 in th- 
iiiid^e of the body. Cbtellum indistinct, xiii-xvi or ixiii-ixv 
(=3 or ^)- Male area (text-fig. 260) saneer-like, depressed, ova 
with long axis longitudinal, with thickened lip, extending ove 
svn XIX (without the lip). Prostatic apertures on xvii aid xix 
near the posterior and anterior borders of the segments respec 
transversely oyd dark slightly sunken patches, mid 
ventral or almost so, on xvii and xix, the anterior between th 
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anterior prostatic pores, the posterior rather behind the posterior 
pores ; or these patches may be represented b}^ sunken flat papiDse,, 
each siiiTounded by a groove, on 16/17 and 19/20 respectively. 
The anterior pair oi:' papillse of the spernmthecal pores in front of 
the setal ring. 

Anterior seminal vesicles very large and irregular in shape ; 
posterior of moderate size. Prostatic ducts fine, much coiled, of 
some length, widening into a fusiform shining dilatation at tho 
end. Spermathecal diverticula 9~12 in number, iu an incomplete 
circle. 

Bistrihution. Mormugao Bay, Portuguese India. 


Genus H0PL0CH.S1TELLA Mich, gen. inouir. 

1886. Ferichceta (part.l, Bourne, P.Z. S. 1886, p. 667. 

1890. Hoplochcstn^ Beddard, P. Z. S. 1890, p. 57. 

1895. Moplochceta, Beddard, Monog. p. 668. 

1900. Moiylochcdella, Michaelsen, I'ier. x, p. 321. 

1909. Moplochcetella (part.), Michaelsen, Mem. Ind. Miis, i, p. 202. 

1917. Hoplochcetella (part.), Stephenson, Eec. Ind. Miis. xiii, p. 354. 

1921. Hoplochcetella^ Michaelsen, Mt. Mus. Hamburg, xxxviii,. 
pp. 34, 38. 

Setal arrangement perichaetine. One oesophageal gizzard. 
Calciferous glands ? Excretory system ? Sexual apparatus 
acanthodriline. 

The genus was founded by Beddard for Bourne’s Ferichoeta 
stuarti, shortly and somevsrhat enigmatically described in 1886;. 
but Beddard withdrew the name again in 1895, apparently in the 
belief that we do not know enough about the worm to justify our 
assigning it to a definite genus. The name Eophclimta given to- 
it by Beddard being preoccupied was altered to EcplochoeteTla by 
Michaelsen in 1900, and Bourne’s data w’ere accepted and 
supplemented by a perhaps rather too venturesome assumption 
regarding the nephridia, concerning which Bourne had given no 
information ; supposing these to be mieronephridial, Michaelsen 
in 1909 united with Eoplockcetdla some species of Kew Zealand 
Flugiochmia, 

In 1917 I identified generically several ne'^^ species of Indian 
worms with Eophchcetella, and gave reasons for filling in the gaps 
of our knowledge of the type form FerkJiceta siimrti in a different 
way from that adopted by Michaelsen ; I believed that the species 
of Plagiochwta have no close connection with EoplochmteUa. 
More recently still, Michaelsen has expressed the opinion that 
Bourne would have mentioned calciferous glands if they had been 
present, at any rate it’ well marked (since he records a series of 
ciorso-lateral swellings on the anterior part of the intestine), and 
hence that this worm is not, as I had thought, closely related to- 
my species of' Erythrceodnlus which I first described under the 

, 2h 2 
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name Mojplochcetella ; be thinks it may be a Jlotvascolex, in which 
the perichajtine arrangement of the setae, beginning in some 
Indian species, has attained completeness. 

Distribution, Yercand, near Salem, S- India. 

1, Hoplochsetella stuarti (A. G* Bourne), 

1886. Ferickceta stuarti, Bourne, P.Z. S. 1886, p. 667. 

1889. Perichceta stuarti, Bourne, J. Asiatic Soc. Bengal, Iviii, p. 110. 

1890. HoplocJueta stuarti, Beddard, P. Z. S. 1890, p. 57. 

1895. Koplocheeta stuarti, Beddard, Monog. p. 368. 

1900. Hoplocimtella stuarti, Michaelsen, Tier, x, p. 322. 

1917. JBLoplochcetellct stuarti, Stephenson, liec. Ind. Mus. xiii, p. 354, 

1921. Moplochcetella stuarti, Michaelsen, Mt. Mus. Hamburg, 
xxxviii, p. 34. 

Length 141 mm. ; diameter 4*5 mm. Segments 111. Setae in 
xings with small dorsal and ventral breaks, ca. 52 per segment; 
present on clitellum. Cliteilum well marked, xiv-xvi (=3). 
Prostatic pores two pairs, ou xvii aiid xix, all contained in a 
whitish slightly depressed area, the male field, which extends over 
the greater portions of xvii and xix, and over the whole of xviii. 
Eemale pore single, on the anterior part of xiv. No special setai 
in xviii ; copulatory setae on the anterior part of viii, a group on 
each side, on papillae. 

In xxiii-xxvi (?) four pairs of doi'so-laterallj situated intestinal 
diverticula. Prostates two pairs, large, coiled, each extending 
hack through eight or nine segments. Spermathecae two pairs, 
in vii and viii; diverticula as a frill of seminal chambers round 
the base of the ampulla. 

Bemarhs, The description dates from a good many years back, 
and it was impossible to foresee at that time what characters 
would ultimately be of systematic importance; consequently it is 
very defective. The original is probably wrong in placing the 
gizzard in segment x. The question as to how much we really 
know about this worm is discussed by me in my paper of 1917, 
and by Michaelsen in his of 1921. 

Bourne says that the worm is exceedingly common; when 
opportunity offers it should certainly be sought for, and subjected 
to a complete examination. 

Distrihution, Yercaud, near Salem, S. India; in dry ground, 
often under large stones. 

Subfamily DIPLOCAIIDIIN.ZE. 

1900. Biploeardiinae-hTrigastniue (part.), Michaelsen, Tier, x, 
pp. 324,330.* ' 

1903. Bi^locardixme+Trigastrinje (part.), Michaelsen, Geog. Vorbr. 

' 1909. Biplocardiin^+Trigastrinse (part.), Michaelsen, Mem, Ind. 
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• 1915. Biplocardimse 4* Trigastrinse (part.), Michaelsen, Zweit, 
deutsch. Zent.-Afr. Exp. I, p. 186. 

1921. Tngastrina3, Stephenson, P. Z.S. 1921, p. 111. 

1921. Diplocardiinse, Micbaelsen, Mt. Mns. Hamburg, xxxviii^ 
p, 54. 

Setal arrangenjent luinbricine. Two oesophageal gizzards, 
seldom united into one large one taking up more than one 
segment (in this case three pairs of large calcifei'ous glands in 
xv-xvii), 

A number of the forms included in tlie present subfamily were 
first put together by Michaelsen in 1895 as Benhamiacea (Yerh. 
Naturw. Yer. Hamburg, (3) ii, p. 23), and later as Benhamini 
(1897, same journal (3) iv, p. 25). The name of this group 
appears as TrigastrinsB in the Tierreich volume. 

In 1921 I proposed to reduce the content of this group by 
abstracting the genus Eudichorjaster, which I placed in the 
Octochsetinse ; the group came therefore to consist of TrigasUr^ 
Bicliogaster, and the new genus Monogaster, established by 
Michaelsen for (at present) a single species, which is essentially 
a JDieliogaster in which the two gizzards have fused into one. 
Since this group was only a small one, and since the genus from 
which it takes its origin, jDiplocardia, was associated with only one 
other, Zapotecia^ in the subfamily Diplocardiinm, it seemed more 
convenient to unite the two subfamilies into one. The name of 
the combined group , should doubtless be Diplocardiinm, as 
Michaelsen has it, not Trigastrinae, as written by me. 

Distribution. The Diplooardiinm of India are confined to the 
genus Dicliogaster, which occurs scattered over the W. coast, in the 
extreme south, in Ceylon, in the region of tlie Ganges delta, and 
far inland only in E. Eajputana and Darjiling District, The only 
possibly endemic species are D, travaneorensis and D. curgensis, and 
these must be considered as doubtful. Outside India the genus 
is endemic in Tropical Africa, the W. Indies, and Central America ; 
but numerous species are found in the Malay Archipelago and 
Polynesia, which may not be endemic. 

Of the other genera Bvphcardia and Zapotecia are JNorth 
American, Trigaster West Indian and Mexican, and Monogast&i- 
West African. 

In the main line of descent of the Diplocardiiose from the 

original Acantbodriline,” the first stage is reached in the genus 
Diplocardiay in which the gizzard is doubled ; the next stage is 
represented by Trigaster ^ where, in addition to the previous change, 
the excretory system has become inicronephric ; the next stage is 
that of Dichogastery where calciferous glands have been developed 
in segments xv-xvii ; lastly, in Monogaster the two gizzards have 
fused into one again, while for the rest the anatomy is as in 
DicJiogaster. The geographical argument also supports the above- 
pbyletic arrangement of the genera (c/. Stephensofi, 95). 
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1. Genus BIGHO^ASTEE Bedd. 

1900. JOkhogasteVy jMichaelsen, Tier, x, p. 334. 

1921. Bichogasterj Steplienson, P.Z. S, 192J, p. 110. 

Setse paired, all ventrally situated; cd approximately equal 
to <ib. Prostatic pores one to three pairs, on xvii, or xix, or xvii 
and six, or on xvii, xviii and xix, in ah or medial from a, 
Spermatliecal pores one or two pairs, in 7/8 and 8/9 or one of 
these. Two gizzards in front of the testis segments. Usualiv 
three, seldom two pairs of calciferous glands behind the ovarian 
segment, usually in xv-xvii, rarely xiv-xvi. Micron ephridial. 

The Bistrihuiwn is given in the account of the subfamily. 

The synonymy of the genus may be gathered from Michaelsen^s 
Tierreich volume. It now includes tlie majority of the species 
formerly described as Benhamia, Essentially it embraces forms 
which are derived from the original Acaiithodriline in having a, 
double gizzard (the Diplocardia stage), micronephridia (the Tri- 
gaster stage), and calciferous glands beliind the ovarian segment. 
The male organs may retain the acanthodriline condition (prostates 
opening on xvii and xix, vasa deferentia on xviii), or i*ediictiou 
may have taken place (disappearance of one pair of prostates, 
union of the ending of the vasa deferentia with the remaining 
prostatic orifices) : the spermathec® may remain as two pairs, or 
may be reduced to one pair along with the reduction of the 
prostates. (In one curious form there are three prostates, the 
vasa deferentia open on xvii, and the spermatbecse have been 
reduced to one pair.) 

All the Indian and many of the other species of the genus are 
small worms, the dissection of which is often difficult, since they 
go down to a diameter of 1 mm. or so. Their small size helps to 
explain how it is that they are so frequently introduced into 
localities so far removed from their homes. 

If! the investigator feels inclined to resort to section-cutting 
instead of dissection, he should remember (1) that a single 
specimen may be quite spoilt in the cutting if there should be, as 
not infrequently, a quantity of earth in the anterior part of the 
alimentary canal; (2) that the penial setm are among the best 
means for the discrimination of species, and that these are 
destroyed by section-cutting ; (3) that the relations and shape of 
such things as the spermatliecal diverticula, on which also much 
may hang, are better appreciated in a dissection than in a series" 
of sections. 

Keg to the Indian species of the genus Dichogaster. 


I. One pair of prostates 2. 

Two pairs of prostates 3. 

:2. Tip of penial setas bent at a right angle . . . jD. cratoL 
Tip of penial setae not bent at a right 
angle. J), sah'ens. 
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5. AJl penial setae of the same forn^ 

Penial &etm of two or more forms . 

4. Spermathecal diverticulum simple, or 
with seminal chambers massed together 
Spermathecal diverticulum with two 
separate seminal chambers 

'5. Penial setse ending in a small knob 

Penial setae not ending in a small knoh- 
like thickening 

6. Spermathecal diverticulum arises from 

middle of length of duct 

Spermathecal diverticulum arises from 
ental end of duct 

7. Spermathecal diverticula two, sessile. . . . 
Spermathecal diverticulum single ...... 

8. One variety of the penial setfe is knobbed 

at the end ' 

None of the penial setae knobbed atthe end. 

Q. Clitelliim ring-shaped ; gizzards in v and 

vi ; 

Clitellum saddle-shaped; gizzards in vii 
and viii 


4. 

7. 

o. 

D. parvcL 

I) , qffiiik. 

0 . 

B. tmvuncoremis. 

J) . curgensu^ 

D. bolaul var. malabarica* 

8 . 

D. mocUgVutnL 

9. 

D. malayana, 

B. bolaui. 


The prostates have been investigated by Stephenson and Ham 
Ham in B, affinis and B, malaycma (92). 

Certain species show a beginning of the condition found in the 
genus Monogaster, vi^here the two gizzards are united into one. 
Thus in B. malayana the gizzards, in v and vi, are not well 
separated; in B, holaui var. malcthanea the alimentary tube is 
scarcely coustricted between the two. No doubt other species 
would show various grades of the same condition if examined, — 
those species, at least, where the septum which should intervene 
between the two gizzards is wanting. 


1. Dichogaster affinis 

1903. Bkhoy aster affinis, Michaelsen, Sb. Bohm. Ges. Prag, xl, 

p. 16. 

1904. Bichoquster affinis^ Michaelsen, Mt. Mus. Hamburg, xxi, 

p. 127. 

1910, Bichogaster affinis, iMichaelsen, Ahh.Ver. Hanaburg, xix, p. 98. 
1913. Bichogaster affinis, Stephenson, Spol. Zeyl. viii, p. 273. 

1916. Bichogaster affinis, Stephenson, Bee. Ind, Mus. xh, p. 338, 

1919. Bichogaster affinis, Stephenson and Haru Bam, Tr. Boy. 

Soc. Edin. lii, p. 451. 

1920. Bichogaster affinis, Stephenson, Mem. Ind. Mus. vii, p. 2o8. 


1895. Bmihmnki affinis, Beddard, Monog. p. 567. 

1900. Bichogaster affinis, Michaelsen, Tier, x, p. 345. 

Length 30-82 mm. ; diameter 1-2-1 *5 mm. Segments ca. 140. 
Colourless. Prostomium epilobous. Dorsal pores from 5/6, 
Setse closely paired; aa=he, two-thirds of circumference. 
Clitellum saddle-shaped, xiii or xiv-zxi or xxii ( = 8-10). Pro- 
static pores two pairs, on xvii and xix, in ah ; seminal grooves 
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almost straight, each included by a whitish wall, which also* 
includes the prostatic pores. Spermathecal pores two pairs, in a. 
One to three midventral papillse, seldom wanting, eye-shaped, on 
7/8-9/10, or 8/9 and 9/10, or one of the latter. 

Septa 9/10-12/13 strongly, 8/9 and 13/14 more slightly 
thickened. G-izzards in ri and vii. Calciferous glands three 
pairs, kidney-shaped, in xv~xvii, the most anterior the smallest. 
Micronephridia in three or four longitudinal rows on each side. 
Testes and funnels two pairs, free. Seminal vesicles in s, xi, and 
xii. Prostates straight. Spermathecm with very thick, fairljr 
long duct, which bears immediately below its middle a small 
club-shaped divertictiiuin. Penial setm thin, 0-3 mm. Jong, gently 
undulating, with knob-like distal end. 

Remarlcs, The genital “papillm” were scarcely such in some 
specimens I examined ; each was an inconspicuous circular area, 
with a smaller circular marking in its centre. In one specimen 
I also found a small area similar to these between and behind 
the posterior prostatic apertures. 

The specimen from Ceylon that I examined was found in 
rotten wood. It possessed one segment less than normal in tJie 
anterior part of the body, and the organs therefore appeared one 
segment further forwards than usual ; possibly the first segment 
may have been retracted. 

JDistnhition. Bombay and Baroda, in Western India j Shas- 
thancottah and Trivanimm, Travancore ; Peradeniya and Anura- 
dhapura, Ceylon. Outside India it is known from E. Africa^ 
Mozambique, Madagascar, the Comoro Is., Siam, Cape Verde Is.,, 
and Colombia. 

2. Bichogaster bolaui 

1900. Dic/iof/asier bplaw) Michaeisen, Tier, x, p. 340. 

1903. JOicTiof/aster lolmd, BJichaelsen, Sb. Bcilim. Ges, Prag, xl,. 

p. 16. ” 

1910. IHch&imUr holaui Michaeisen, Abb. Ver, Hamburg, xix, 
p. 98, 

1916, Dichoga&ter bnlaui subsp. palmicoluj Stephenson, Bee. Ind. 

Mus, xii, p, 848. 

1917. I>icho(ja&tev bolaui, Stephenson, Bee. Ind. Mus. xiii, p. 413. 

19^0. Dichvijasier bolaui, Stephenson, Mem, Ind. Mus. vii, p. 267. 

Length 20-40 mm.; diameter Segments 78-97. 

Fnpi^iented . Prostoraium pi-oepilobous. ' Dorsal pores from 5 /6. 
SetsB in general closely, towards the hinder end more widely 
paired; dd anteriorly of circumference, in the hinder part 
little more than half the circumference. Clitellum saddle-shaped 
xiii or xiv-xviii, xix or xx (= 5-8). Prostatic pores on xvii and 
XIX ; seminal grooves straight, bordered by flat walls. Female 
pore single, on a papilla. S|Jermathecal pores two pairs, 

Gizzards in vii and viii. Calciferous glands three pairs, oval 
m xT-xvn. Micronephridia in three orr four longitudinal raws on 
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each side. Two pairs testes and funnels. One pair vestigial 
seminal vesicles in xi. Prostates almost straight. Spermathecal 
ampulla sac-like; duct thick, faintly set off; diverticulum small 
club-shaped, joining the middle of the duct. Penial setae of two 
forms : (i) 0*32 mm. long, djj, thick, wnth about eight sharp short 
teeth on the concave side of the distal end, tip slightly hooked ; 
(ii) 0*27 mm. long, Oju, thick, with slightly thickened dislal end, 
which is broadened in the form ot‘ a spatula and hollowed (often 
apparently scalpel- shaped). 

Distribution, Peradeniya (Ceylon); Ernakulatn (Cochin), and 
Trivandrum (Travancore), in S. India: Eangamati, Sibpur, and 
Calcutta (Bengal); Juuagarh (Kathiawar), Bombay, Bassein Ed.,. 
Baroda, in "Western India; Bavana (E. Eajputana). It has a 
wide distribution outside India, including tropical Africa, K.,. 
Central, and S. America, and the W. Indies. 


a, var. malabarica Steph, 

1920. Dichof/aster holaui var. malcibaricm^ Stephenson, Mem. 

Ind. Mus. vii, p.’257. 

Length 20-40 mm. ; diameter 2| mm. Segments 86. Colour 
buff, unpigmented except for a dark middorsal stripe. Pro- 
stomium prolobous. Dorsal pores in 5/6, then absent till 11/12 
■which is vestigial, well marked from 12/13 onwards. Iri general 
= in front of the elitellum the pairs are closer 

together, so tiiat which behiiid is about 4 of the circum- 
ference, increases. Clitellum xhi-xx (=8); dorsally extends- 
over part of xxi also ; ring-shaped over xiii, thinned, ventrally 
over xiv-xvi, thenceforward interrupted ventrally. Seminal 
grooves run in the interval between the lines a and 6, are straight, 
and bordered by whitish thickened lips, the inner lips being 
almost contiguous in the middle line. Spermathecal pores ?' 
Ventral surface of viii and perhaps of ix slightly thickened, and 
setce rather irregular. 

Septum 4/5 slightly strengthened, 5/6 and 6/7 perhaps absent,. 
7/8 thin, 8/9 and 9/iO perhaps slightly thickened. G-izzards in 
vii and viii. Calciferous glands in xv, xvi, and xvii, kidney- 
shaped, Intestine begins in xviii. Last hearts in xii. Testes- 
and funnels in xi. Seminal vesicles small, racemose, in x\u 
Small ovisacs in xiv. Prostates and the two kinds of penial 
setsB as for type form. Spermathecse with two small sessile 
diverticula attached about the middle of the duct. 

EmarJcs, The chief distinctions from the type are the two 
spermathecal diverticula, the clitellum (which is not saddle-shaped 
throughout), and the anterior male organs (v^hieh, however, may 
not have been fully developed in the specimens I had for 
examination). 

Distribution, BotxA&j, 
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“3. Dichogaster crawi Eisen. 

1920. I>icAo(/aster ci'ciwi^ Stephenson, Mem. Ind. Mus. vii, p. 2o8. 

1900. Bichoqaster mmi, Eisen, P. Calif. Ac. (3) ii, p. 228, pi. x, 
figs.’ 82-94. 

1900. JDichoff aster cratci, Micbaelseu, Tier, x, p. 346. 

1913. JDichoffaster crawi, Michaelsen, Ann. Natal Mus. ii, p. 418, 

1916. Dichogaster craici, Michaeisen, Ark. f. Zool. x, p. 19. 

Length 40 mm.; diameter ca. 1*5 mm. Segments 120. Pro- 
-etomiuin (pro- ?) epilobous ; segment i very short. Setae closely 
paired ; the median ventral interval aa contracted in the region of 
■the prostatic pores, and less obviously also in the region of the 
spermathecal pores ; del greater than half the circumference ; all 
set® with four or more slight notches or spines near the apex. 
Dorsal pores from B/4. Clitellum ring-shaped, less developed 
ventraiiy, |xiii-4xx (=7). Prostatic pores one pair, on papillas on 
xvii, in ah, contained in a narrow median sunken area on xvi-|xviii, 
the area broader on xvii; openings of vasa deferentia close to 
the prostatic pores ; in some specimens the pbres are borne on a 
transverse oval elevation on xvii, and occasionally there is a similar 
elevation on xix. Spermathecal pores two pairs, in ah. 

Septa 4/5 and 10/11-13/14 thickened slightly, ^/7-9/10 wanting, 
11/12 and 12/13 double (abnormality?). Grizzards in vii and viii." 
Oalciferous glands three pairs, in xv-xvii, discharging by a 
common duct on each side in xvi. Last hearts in xii. Micro- 
nephridia in four longitudinal rows on each side. Two pairs 
racemose seminal vesicles in x4 and xii. Pi'ostates confined to 
xvii, with long duct ; ectal end of vas deferens as thick as 
prostatic duct. Spermathecal ampulla short and broad, with 
sharply demarcated duct which bulges all round below the ampulla, 
the part not included in the body-wall being about as long though 
not quite as broad as the ampulla; diverticulum with globular 
seminal chamber, hanging down, entei-ing ental end of duct; 
sometimes two diverticula. Penial seta 0*4-0*6mm. long, thin, 
slightly bowed, distal end undulating, hair-like, with small 
terminal knob, bent at a right angle ; the wavy outline is due to 
a series of ridges on each side, corresponding to grooves on the 
opposite side, the two sei'ies of ridges alternating. 

JDistrihuiion. Pashok, Darjiling District. Outside India it has 
been found between the roots of greenhouse plants in California 
(the original discovery), where in one of the places (San Francisco) 
it was supposed, probably erroneously, to have been introduced 
from Hawaii; N.W*. Australia ; Katal (Pietermaritzburg). 

4. Dichogaster curgensis Mieh. 

1921. Dichogaster curgensis, Michaelsen, Mt. Mus. Hamburg, 

xxxviii, p. 54, text-fig. 6. 

Length 65-75 mm* ; maximum diameter ca. 2 mm* Segments 
90-110. Colour an even grey, unpigmented* Prostomium 
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•epilobous ca. -|. Dorsal pores from 11/12 (perhaps more 
anteriorly). Setse fine, closely paired; circum- 

ference. Clitelluni xiii-xx {=“8); may also include xii dorsally ; 
ring-shaped, but less marked ventrally ; when incompletely 
developed appears saddle-shaped ; setm ah of xvii, xviii, and xix 
■absent. IMale held depressed ; prostatic pores on xvii, and xix, in 
line with ah\ the seminal groove somewhat bowed inwards. 
Female pores in the position of setae a on xiv. Spermathecal 
pores not obvious, two pairs, in 7/8 and 8/9, in line with a. 

Septa 6/7-12/13 (? 13/14) slightly thickened. Gizzards in vi 
■and vii. Calciferons glands three pairs, in xv, xvi, and xTii ; of 
•approximately equal size, almost smooth. A moderately broad 
typhlosole. Funnels free in x and xi. Seminal vesicles? 
Prostates two pairs, confined to xvii and xix, the glandular 
portion simple, irregularly spindle-shaped; the duct short and 
thin. Spermathecal ampulla short and thick, passing into the 
duct, which is three times as long as ampulla, narrowing in its 
middle and ectal portions ; diverticulum small, with three or four 
seminal chambers, ‘ with short and thin stalk entering the ental 
end of duct, the whole as long as the duct is thick. Penial sefse 
slender, 1 mm. long, 9 fx thick proximally, tapering gradually to a 
fine point; moderately bowed; distal portion undulating, whip- 
like, marked by a double series of scars, the proximal border of 
each of which is formed by a relatively broad but only slightly 
projecting tootli. 

Eemarks. Micbaelsen considers this form to be perhaps identical 
with Fedarb’s Benhamia travaneorensis ; and it does in fact seem 
probable that some of the apparent differences between the two 
are due to faulty description by the earlier author the 

position of the gizzards). The spermathecse, however, seem to be 
of a different form, and the position of the calciferous glands and 
of the 4st heart may also be really different in the two. 

Bistribntion, Moonad and Bhagamaiiola, Coorg. 

* 

5. Dichogaster malayana (Eorst). 

1916, Bkhoyaster malayana^ Stephenson, Rec. Ind. Mus, xii, p. 346, 
pi. xxxiii, figs. 35, 36. 

1919. Dichogaster malayanaj Stephenson and Haru Bam, Tr, Boy. 
Soc. Edin. Hi, p. 451, pi. fig. 9. . 


1895. Benhamia malayana, Beddard, Monog. p, 569. 

1900. Dichogaster malayana, Micbaelsen, Tier, x, p. 341. 

Length 20-30 mm. ; maximum diameter 1*6 mm. Segments 
•92-95, Colour grey ; clitellnm darker. Prpstomium with pos- 
terior projecting angle ; segment i partly divided midventrally by 
a groove leading back from the border of the mouth. Dorsal pores 
from 5/6 or 6/7. Setse closely paired, all ventral ; aa=:=:hcs=:Bah=: 
3cd, Clitellum xiii-xx (= 8) ; browm in colour, but lighter along 
a midventral strip (perhaps thinner here) ; sharply marked off by 
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a constriction at both ends. Prostatic pores on xvii and xix,. 
between a and h (or ? in a); seminal grooves with slightly wavy 
course ; indications of faint transverse grooves between the two 
pores of the same segment. Spermathecal pores in 7/8 and 8/9, 
in ah. 

Septum 4/5 the first, 7/8 the next; 10/11-12/13 slightly 
thickened. Gizzards in v and vi, not well separated, no septum, 
attached between them. Calciferous glands in xv-xvii, all about 
the same size. Micron ephridia in three or four longitudinal rows 
on each side, the ventralmost row the smallest; sometimes a fifth 
row of small iiephridia ventral to the others; behind the clitellar 
region the nephridia have the form of fiatteiied plates, in the 
clitellar region are more like the usual twisted tubes. Testes and 



4 

Kg, 261. — Dkliogaster maUymm (Horst) ; penial setiv ; a, h, the two types 
numbered 1 and 3 in text ; e (2 in text) resembles a except that the 
thin expansion is one-sided. 

funnels free in x and xi. Seminal vesicles in x and xi, sometimes 
in xii also. Prostates in xvii and xix, vertically placed in the 
segments. Spermathecal ampulla small and ovoid, constricted 
from the duct; duct equal in size to the ampulla, pear-shaped,, 
gradually narrowing ectally ; diverticulum (apparently not always 
preseiitj small, tag-like, at middle of length of duet on its anterior 
face. Penial setas (text-fig. 261) of several types: (1) slender, 
thick, shaft straight, distal end flattened and oar-like,. 
Qfjt across; (2) 0*28 mm, long, 4^ thick, like the last, but the 
terminal expansion one-sided ; (3) stouter, 7 p thick, distal portioui 
gently curved, distal end with a few blunt projections on its sides 
and on the concavity of the curve; (4) a mixed type, with the tip 
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'of the second and the stout shaft of the third type, with a gentle 
almost even curve, the length across the curve 0*3 mm., and . 
thickness at the middle 6 ju. 

Distribution* Neyyatinkara, Tra^^ancore. Outside India has 
I)een recorded from numerous localities in the Malay Archipelago. 

•6. Dichogaster modiglianii (Bosa). 

1910, Bichogaster modiglianii^ Michaelsen, Abb. Yer. Hamburg, 
xix, p. 98. 

1900. Bichogaster modiglimiU^ Michaelsen, Tier, x, p. 346. 

Length 22iQm. ; diameter 2 nun. Colour dark grey. Seg- 
iments 76. Prostomium preepilobous ; segment i almost divided 
by a dorsal median groove. Dorsal pores from 4/5. Set® paired, 
all ventral; aa=:6c. Clitellum xiii-xx ( = 8) ; only ring-shaped 
■on xiii. Prostatic pores on xvii and xix ; seminal grooves straight. 
Spermathecal pores two pairs. 

Micronephridia in four longitudinal rows on each side behind 
■clitellum. Spermathecal ampulla pear-shaped ; duct twice as long 
as and somewhat thicker than ampulla; diverticulum small, of an 
elongated pear-shape, banging down, attached to ental part of duct. 
Penial setse of two kinds : (i) distal end slightly bent, with slightly 
thickened tij), with scale-like elevations situated above slight con- 
strictions; (ii) smooth, distal end. slightly bent, thread-like, with 
slightly thickened tip in the form of a knob. 

Butrihution, Calcutta (at the base of a leaf on the stem- of a 
^eago-palm). Outside, India is known from Sumatra and IS'ew 
Britain (Nm Pommern). 

7. Bichogaster parva (Mich.). 

1903. Bichogaster pa7'm, Michaelsen, Sb. Bohm. Ges. Prag, xl, p. 15. 

1895. BenJiamia parva, Beddard, Monog. p. 571. , 

1900. Bichogaster parm, Michaelsen, Tier, x, p. 356. 

Length 32 mm. ; diameter 2 nim. Eeddish in colour. Dorsal 
..pores from 5/6 or still further forwards. Setm closely paired, all 
ventral ; aa=5c, of circumference. Clitellum swollen, ring- 
shaped but less developed veiitrally, |xii or xiii-xx (==: 8 or 8|). 
Prostatic pores two pairs, on xvii and xix, in ah ; seminal grooves 
straight, bordered by fairly broad walls which at the ends surround 
the prostatic pores. Spermathecal pores two pairs in ah* 

‘ Oalciferous glands three paiis, xv-xvii, narrowly bean-shaped, 
with several marked indentations on the convex side. Prostatic 
duct twice kinked. Spermathecal ampulla pear-shaped; duct 
short and thick; diverticulum short, tubular, ending entally in 
two seminal chambers which are separate from each other and 
tsphericalin shape, close together; diverticulum joins ental portion 
■of duct. Penial setse 0*75-0*9 mm. long, at proximal end 10 p 
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thick, in tlie middle 4^, and the distal end still tb inner ; tbe- 
narrow distal end showing irregularW alternating obtuse teeble 
bends; ornamentation of longitudinal scars, a small rounded pro- 
jection at the proximal end of each. 

BistAlution, Peradeniya, Ceylon. The original find was ia 
Cental Africa. 

8. Dichogaster saliens {Bedcl\ 

1903. Dichogaster saliens^ Michaelsen, Sb. Buhm, Ges. Prag, xh. 
p. 13, text-fig, F. 

1895. Microd7'ihts saliens, Beddard, Monog. p. 506. 

1900. BicJiogaster saliens, Michaelsen, Tier, x, p. 343. 

length 25-40 mm, ; diameter 1*5 mm. Segments 96-120. 
UnpigmentecL Prostomiuni tanylobous, tongue narrow; groove 
1/2 less marked than the other grooves. Sets© rather small,, 
closely paired; ««=5c; of circumference. Clitelluin 

saddle-shaped, xiii-xix (= 7). Prostatic pores one pair, in the 
seta! zone of xvii, in a, on halfmoon-shaped papillas, which 
take up ail xvii and the anterior fourth of xviii, their straight sides, 
contiguous in the middle line. Spermathecal pores two pairs, 
inconspienous, in 7/8 and 8/9, in a. Sometimes a pit, small, 
transversely situated, in 15/16. 

Septa all thin ; 10/11-13/14 somewhat thicker than the rest,. 
Gizzards in vii and viii. Oalciferous glands kidney-shaped, three 
pairs, in xv-xvii, with narrow ducts leading into the (esophagus, 
the anterior pair the smallest. Intestine begins in xviii. Micro- 
nephridia four or oftener five on each side behind the clitellum. 
Funnels in x and xi (apparently in testis sacs ?). Seminal vesicles 
in xi and xii, racemose, Prostates in xvii, the glandular part, 
thick and irregularly bent ; duct thinner, fairly well demarcated. 
A hemispherical elevation internally corresponding to the groove 
in 15/16, Spermathecal ampulla small, ovoid ; duct demarcated, 
double as long as ampulla, thin ; diverticulum joining ental end of 
duct, narrowly pear-shaped, hanging down, half as long as duct. 
Penial setse ca, 0*6 mm. .long, 12ft thick proximally, slightly 
curved in tbe shape of a sabre, gradually tapering ; distal fourth, 
with wavy course, at each bend a stout, blunt, scale-like tooth ; tip 
drawn out to a fine point, ending in a small knob. 

Distribution, Peradeniya, Ceylon. Known outside India from 
several places in the Malay Peninsula and Archipelago (Penang,. 
Singapore, Java). 

f 

9. Dichogaster travazLCorensis {Fedarh). 

1898. JBmhamia irava^iconensis, Fedai’h, J. Bombay Soc. xi, p. 433,. 
5I. i, figs. 6, 8, 9, 11, 12. 

1900. Bichogaster travatieorensis, Michaelsen, Tier, x, p. 353. 

Length 75 mm. ; diameter 2mm. Segments 131. Dorsal pores^. 

commence posteriorly.” Sets© in pairs, very dose together. 
Glitellum;saddle-shaped, xiv-xxi (« 8). 
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Septa 9/10--13/14 thickened. Calciferous glands in xiv-xvi, 
pouch-shaped, the anterior the smallest, somewhat corrugated, 
with about six equal lobulations. Intestine begins in xvii. Last 
hearts in xiii. Spermsacs in xi and xii, very minute. Prostates 
fusiform, prolonged at one end into a narrower duct. Sper- 
mathecas two pairs, with ovoid ampulla, constricted from the duct, 
which is thick and dilated, equal to the ampulla in length 
diverticulum shortly cylindrical, sessile on the duct at the middle 
of the length of the latter. Penial setae four times as long as the- 
ordinary, ending in a fine whip-like end frequently bent into a 
hook. 

Remarlcs. The account is unsatisfactory. It is scarcely clear 
whether the setal pairs are very close together, or the two setae of 
a pair, probably the latter. According to the figure the prostates 
are in xvii and xix, but iu the text they are said to be in xviii and 
xix. The gizzards are said to be in viii and ix; this is very far 
back. The spermathecae, according to the figure, discharge at the 
hinder ends of the two gizzards respectively, i, e., in 8/9 and 9/10, 
which would be quite abnormal; probably they discharge in 7/8 
and 8/9, and the gizzards are in vii and viii. The meaning of the 
statement regarding the septa — that septa ix to xiv are thickened 
— may or may not be exactly what I have given above, 

Michaelseu’s recently described D. ciio^gensis is possibly identical, 
with this species. 

Bistnhution. Travancore. 


Subfamily OCNERODRILINiE. 

1891. Ocuerodrilidse, Beddard, Tr. Roy. Soc. Edin. xxxvi, p, 581, 

1895, Ocnerodriliaeea, Michaeiseo, Verb, naturw. Ver. Hamburg, 

2a. 

1895. Cryptodrilidte (part.) Acanthodrilidie (part), Beddard,. 
Monog. pp. 506, 510, 515, 553. 

1897. Ocnerodriliui, Michaelsea, , Yerh. naturw. Ver. Hamburg,. 
(3)iv, p. 25. 

1900. Ocnerodrilinse, Michaelsen, Tier, x, p. 368. 

1903. Ocnerodrilinse, Michaelsen, Geog. Verbr. Olig. p. 118. 

1921. Ocnerodrilinse, Michaelsen, Mt. Mus. Hamburg, xxxviii,. 
p. 58. 

Setal aiTangement lumbrieine. CEsophagus in segment ix 
(rarely ix and x) with paired diverticula or with an unpaired 
ventral sac (calciferous glands, chyle-sacs). Meganephridial. 
Prostates tubular, one to three pairs, with single-layered gland 
epithelium. Sexual apparatus acanthodriline, or in varying 
degree mieroscolecinc^ (male pores on xvii or xviii; prostatic 
pores one to three pairs, on xvii, xviii, and xix ; exceptionally 
male and prostatic pores shifted three segments further back) ; 
male pores opening either separately from the prostatie pores 
(though sometimes close to them) or fused with the anterior pair. 
Spermathecal pores, when present, in 7/8 or 8/9 or both of these.. 
Genital pores often unpaired, fused in the midventral line. 
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The recognition of the present group of forms as a special sub- 
division was fii’St made by Beddard in 1891, when he created a 
separate family for the genus Ocnerodrihis, In his Monograph, 
however, he gave up this division ; but it was adopted by 
Miehaelsen, and has been generally recognized by subsequent 
writers. The distinguishing character of the group is the 
presence of a ventral diverticulum, or of a pair of sueh diverti- 
cula, of the alimentary canal in segment ix. Various changes, 
along the lines we are accustomed to see in other groups, have 
taken place in the various genera, but the above feature is 
common to all, and is evidence of their relationship. 

Thus the primitive genus Kerria only differs from the primitive 
Acanthodriline in the possession of the subfamily characteristic, — 
, the oesophageal sacs in segment ix, — and in being protandric. 
21alieina, in the Seychelles, is acanthodriline, but metandric, and 
has two pairs of oesophageal appendages. The genus Ocncrodrilus 
is to be derived from Kerria by the reduction of the posterior 
male organs from the acanthodriline to the microscolecine con- 
dition. Gordiodriltis comprises a group of species in which 
reduction of the posterior male organs is taking place in more 
than one way, but in none of which it is complete ; the a^^sophageal 
’ sac is unpaired. In Gurgia the microscolecine reduction is com- 
plete, and there are two unpaired oesophageal sacs, in ix and x ; 
the genus is metandric. Nannodriliis retains the incomplete 
reduction of the posterior male organs, but differs from Gordio- 
. drihis in the doubling of the gizzard. In Nematogenia, which 
possesses the two gizzards of Nannodrilus; the microscolecine 
reduction has been completed. Fygmmdrilus (which like Kerria^ 
Maheim,^n^ Nannodrilus does not occur in India) differs from 
the rest of the subfamily^ in having true diverticula on the 
- sptonatheeal duct ; its origin is uncertain. 

Distribution, While Ocnerodnlxis is wddely spread throughout 
India, the other three genera found in India are restricted to the 
South and Ceylon. ’ Outside India the subfamily is found in the 
warmer regions of America and Africa— California and Arizona 
to Central Chile and the Argentine; Egypt and Upper Guinea to 
“Natal ; Mulieina in the Seychelles. Certain forms are peregrine, 
two out of the four found ia India. A number of species 
r are limnic in habitat, 

Keij to the Indian genera of Ocnerodrilinge. 


1. (Esophageal sacs in ix and x Curqia. 

(Esophageal sacs in ix only • 2. 

2 . Male pores on xviii \ Gordiodrilus, 

Male .pores on xvh 3 , 

. .S. Two gizzards in vi and vii Kmatogenia, 

No gizzard OcmrodrUus, 
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1. Genus CITEGIA Mich. 

1921. Qtmjia (typ. C. namyani), Michaelsen, Mt. Mus. Hamburg^ 
xxxviii, p. 59. 

Setae closely paired. Prostatic pores one pair on xvii. 
Sperinathecal pores one pair in furrow 8/9. An cesopliageal 
gizzard in vii ; two unpaired ventral cbyle-saes with narrow 
tubular central lumen in ix and x. One pair of testes and funnels 
in .xi. SpermathecsB without diverticulum. 

The genus has recentl}?- been established by Michaelsen for 
G. narayani. It differs from all the previously known species of 
the subfamily, except Malielna hraiieri^ in possessing chyie-sacs in 
two segments instead of in only one ; these sacs agree in structure 
with those of Gordiochilus^ the central lumen being narrow and 
tubular, and the thick wall being traversed in a longitudinal 
direction by numerous cbyle-cauals. The only other point of 
difference from Gordiodrihis is that the male apparatus is in 
C%irgia purely microscoleeine. 

The presence of two or three unpaired oesophageal sacs, of 
similar structure to those of the Ocnerodrilinse, in the Eudriiinse 
was one of the reasons which caused Michaelsen to derive these 
latter from the former. The discovery of the germs Curgia, with 
two sacs in segments ix and x, diminishes the distance between 
the tW'O subfamilies. 

Distribution’ Coorg, S. India. 

1. Curgia narayaui Mich. 

1921. Curgia narayaiu, Michaelsen, Mt. Mus. Hamburg, xxxviii, 
p. 59. 

Length ca. 100 mm.; diameter ca. 0’7-0*9 mm. or more; long, 
thread-like, hinder end gradually tapering. Segments ca. 230. 
Colour whitish. Prostomium epilobous not cut off behind. 
Setse closely paired ; aa=hc, dd=hal£ the circurhference. Nephrid- 
iopores in ah. Cliteilum ? .Male pores (? prostatic pores) as 
w^hitish papillsB on xvii in a5, apparently close behind the setal 
zone ; setse qh of segment xvii apparently absent. Pemale pores 
inconspicuous, anteriorly on xiv in the line h, Sperinathecal 
pores one pair, in in b. 

Septa 6/T and 7/8 somewhat thickened; one or tw'o in front 
and behind these also slightly thickened. Gizzard cylindrical, in 
vii. (Esophagus swollen and vascular in viii, ix, and x ; chyle- 
sacs in ix and x, ventral, unpaired, sessile, the axial canal com- 
municating with the oesophageal lumen, and around this 
“ chyliis-tubes and blood-vesseis. Intestine beginning in xii ; 
no typhlosole. Last heart in xi. Meganephridial. Testes and 
funnels free, one pair, in xi. Seminal vesicles, one pair, elongated/ 
simple, and sac-like, occupying xii and xiii. Copulatory bursae 
projecting inwards in xvii, and receiving vasa deferehtia. Pros- 
tates one pair, long, tubular, irregularly undulating and winding ; 
beginning behind in xxii ; the duct short, not sharply set off. 
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Spermathecse in ix, elongated, tubular, curved and winding; 
.ampulla long ; duct shorter, ‘not sharply set off, not much thinner 
than ampulla; no diverticulum. 

Dktnhution, E. Haiti, Madapur, Coorg. 

2. Glenus aORDIODRILUS Bedd. 

1895. Gordiodrilm, Beddard, Monog. p. 506. 

1900. Gm'diodrikiSy Micliaelsen, Tier, x, p. 373. 

Yasa deferentia ending on xviii. Prostatic pores one or two 
pairs ; one pair of prostatic pores approximated to the male pores ; 
-either the anterior or the posterior or the only pair may be so 
approximated (in one case fused), so that the prostatic pores are 
•on xvii and xviii, or xviii and xix, or only on xviii ; the whole of 
the pores of the male apparatus may be displaced backwards for 
three segments. One or no gizzard, A single ventral cesophageal 
sac in ix. Spermathecse without diverticula on the duct, often 
with evaginations at the eetal end of the ampulla, 

Bistrihution, Hedumaugad, Travancore. Outside India is . en- 
demic in Equatorial E. and W. Africa, and in Dominica in the 
W. Indies. 

3 . Gordiodrilus travancorensis Mick. 

1910. Gordiodrilm tramncoremisj Michaelseu, Abh. Ver. Hamburg, 
xix, p. 98. 

Length 32 mm. ; maximum diameter | mm. Segments 84. 
TJnpigmented, light grey in colour. Prostomium epilobous | ; 
tongue triangular, pointed behind. SetjB fairly closely paired ; aa 
very little greater than 5c, and on xviii and xix aa is much 
diminished ; dd=half ol: circumference. Clitellum saddle-shaped, 
or at least slightly developed between the lines aa, |xiii-xix (==6|) 
(so orig.). Pfostatic pores two pairs, on small wart-like papilla 
in the situation of the missing setse h of xviii and xix ; setje a oE 
these segments well developed, but di.splaced more medianwaids ; 
seminal grooves straight, bounded by low walls. Male pores 
apparently confluent with the anterior prostatic pores. Female 
pores in* front of setm ah of xiv. Spermathecal pores two pairs, 
in 7/8 and 8/9, in line with 5. 

Septa 6/7-8/9 much thickened, 5/6 and 9/10 slightly so. No 
gizzard. A large median .diverticulum depends from the oeso- 
phagus in ix ; this has the usual structure in the genus— a fairly 
narrow lumeii lined by cylindrical epithelium, and a thick wall 
pnetrated by blood-vessels. Intestine begins in xiii. Testes and 
funnels in x and xi. Seminal vesicles one pair, in xii. Prostates 
two pairs, ending in xviii and xix, slender, moderately long.‘ iri*egu- 
larly coiled, with short narrow duct.’ Spermathecal ampulla 
eae-like ; duct narrow, about as long as ampulla. 
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Remarks. This species comes near G. mnziharims, and also has 
relations with G. madagaseariensis ; it thus illustrates a faunal 
relationship between India and East Africa. 

Distribution , Nedamangaci, Travaneore. 


8. Genus NEMATOGENIA Risen. 

1895. Ocnerodrihts (part.), Beddard, Monog. p. 510. 

1900. Nematogeniuj Michaelsen, Tier, x, p. 376. 

Male pores ‘on zvii. Prostatic pores one paii% on xvii, fused 
•with tlje male pores. Spermathecal pores one pair, in or immedi- 
ately behind 8-9. Two giz25ards, in vi and vii. One pair of 
oesophageal sacs in ix. One pair of testes and funnels free in xi. 
Spermathecal duct without diverticulum. 

Distribution. In India found only at Peradeniya in Ceylon; 
doubtless introduced into the Botanical Gardens there. Outside 
India the genus is known from the Camerooiis and Central 
America. 


1. Eematogenia panamaensis (Risen). 

1903. Michaelseiij'Sb. Bolim. Ges, Prag, 

xl,.p. 16. 


1900. Nematogenia panmiaensis, Miehaelsen, Tier, x, p. 876. 

Length 65-75 mm.; diameter 2 mm. Segments 110-120. 
Dorsaf pores from 10/11. Olitelium from |xiii, |xiii, or xiv to 
xxi or xxii (=np to 9|); saddle-shaped, with however only a 
•small ventral interval, except on xxii ; this deficiency is filled up 
by a swelling of the surface ; setae ah absent on xvii. Prostatic 
pores as transverse slits on transversely oval papillae, which are 
-set on a raised cushion-like diamond-shaped median genital area ; 
male pores open on the same papillae as and close to the prostatio 
pores. {Spermathecal pores anteriorly on ix, in ab. 

Septum 4/6, the first, thin; 6/7-8/9 moderately strongly 
thickened, 6/6 and 9/10 less so. Two very small gizzards in vi 
and vii. Postciitellar nephridia with an investment of coelomic 
cells. One pair of free testes and funnels in xi. One pair race- 
mose seminal vesicles in xii; ectal end of vas deferens not 
thickened. Prostates very long, reaching as far as xxxiii ; the 
fiLiet much shorter but only a Tittle thinner than the glandular 
part, Spermathecal ampulla ovoid ; duct very thin, shorter than 
ampulla; no diverticulum. 

Butrihution. Peradeniya, Ceylon. Outside India is known 
from Panama and the Cameroons. 


2i2 
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4. Genus OCNEROBEILUS Eism, 

1895. Ocnerodrihis (part), Beddard, Monog. p. 510. 

1900. OenerodnltcSj Michaelsen, Tier, x, p. 377. 

Male pores on xvii ; prostatic pores one pair on xvii, fused 
with the male pores ; seldom a second pair on x\dii. Spermatbecul 
pores one pair or absent. No gizzard. One pair of oesoplmgeal 
sacs in ix, of simple constitution. Spermatbecee without diverti- 
culum. 

Bistrihiition. The single species found in India is widely distri- 
buted, from Ceylon in the S. to Mardan in the extreme Ts^, fi*om 
Bombay in the W. to the Andamans in the E. The genus is 
endemic in America from California to Paraguay, and in the 
A?. Indies ; it has been found in S. Africa (Natal). 

The genus may be divided into four subgenera: subgeiius 
Ocnerodnlus, with two pairs of testes and funnels, the testes 
enclosed in testis sacs wdiicli are formed around them so as to 
exclude the funnels, without seminal vesicles, without sperma- 
thecse ; Liodrilus^ with two pairs of free testes and funnels, and 
one pair of spermathecae opening in 7/8; Ilyo^enia^ with two 
pairs of free testes and funnels, and one pair ol: spermatbecav 
opening in 8/9 ; and with one pair of free festes and 

funnels, in x, and a pair of spermatbecse opening in 8/9. 

L Ocnerodrilus (Ocnerodrilus) ooeidentalis Eisen. 

1910. Oenerodrikis {Omerodnkis') Occident iiUhj Michaelsen, Abb., 
Ver, Hamburg, xix, p. 100. 

1914. Ocnerodrihis {Ocnerodrilm) occidentalism Stephenson, Bee,. 
Ind. Mils. X, p. 861. « 

1916, Ocnerodrilus {Ociierodrihis) occidentalism Stephenson, Bee,, 
Ind. Mus. xii, p. 348, 

1919. Ocnerodrilus {Ocnerodt’ilus) occidentalism Stephenson S: Harii 
Bam, Tr. Eoy.Soc. Edih. lii, p. 451, pi. fig. 10, 

1919. Ocnerodrilus {Ocnei'odrilus) oocidentaUsm Stephenson & 

Prashad, Tr. Boy. Soc. Edin. lii, p. 463, pi. %«. 3, 4. 

1920, Ocnerodrilus {Ocnerodrilus) occidentalism Stephenson, Mem. 

Ind. Mus. vii, p. 258. 


1895. Ocnerodrilus occidentalism Beddard, Monog. p. 512. 

1900. OenermMlus {Ocnerodrilus) occidmtaUs, Mich^ielseu, Tier, x, 
p.377. 

Length 15-30 mm. (up to 36 mm, ivhen living and moderately 
extended) ; diameter 1 mm. Segments 70. Clitelliim ring- 
shaped, xiii or xiv-xix or xx (== 6-8). Male pores on small 
papillm on xvii, immediately lateral to the line of setm 5. 

Septa 5/6-11/12 thickened, 6/7-9/10 fairly strongly, the others 
gradually less. Septal glands in v-viii approximately of the same 
size. (Esophageal sacs with single lumen, imperfectly divided up 
by folds , of the wall which project to a greater or less distance 
into the cavity. Two pairs testes, enlarged and dissolving into 
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siiasses of spermatozoa at their free ends, and surrounded by a 
peritoneal membrane after the manner of a testis sac. No 
seminal vesicles apart from these testis sacs. Ectal end of vasa 
deferentia not thickened. Prostates long and thick, extending 
through several segments beyond the clitellar region posteriorly. 
No spermathecsB. 

lUmarhs* Eisen established a var. arizoncn, with the following 
characters; — ‘‘Septa 5/6-7/8 very slightly, 8/9-11/12 slightly, 
thickened. Septal glands of various sizes, those in viii much 
smaller than those in front. Prostates small, not extending 
behind the clitellar region. Length 15-25 mm.” Micbaelsen 
does not agree in assigning an independent status to the variety ; 
for example, he finds that the septal glands of segment viii may 
be only a little smaller than those of the preceding segments, and 
thus such specimens would be intermediate between the type form 
and the supposed variety. In this I agree (75, 93). 

I liave given an account of the vascular system (75); with 
Haru Ham, of the development of the prostate (93) ; and with 
Prashad, of the chyle-sacs (calciferous glands) (91). For a com- 
parison of the testis sacs with those of other Oligochseta, see a 
discussion in Stephenson (100). 

Distrlhatiou. Mardan and Hawal Pindi (Punjab) ; Kotah (fiaj- 
putana) ; Bombay ; Andaman Is. ; Nedumangad (Travancore) ; 
Panadhure (Ceylon). Outside India the species is known from 
N. America and Afx'iea, including the Cape Verde Is. and Comoro 
Is, It is tlnis a widely peregrine species. 


Subfamily EUDEILINiE. 

1895, Euddliche, Beddard, Monog. p. 673. 

1900. Eudrilince, Michaelseii, Tier, x, p. 387. 

Setal arrangement lumbricine. Clitellum beginning with or in 
front of XV, extending over two to six segments. M^ale pores and 
8|)ermatheeal pores single or one pair, male pores on xvii or xviii, 
spernuithecal pores on x or further back. Meganephridial. Pros- 
tates as euprostates ”, not reducible to tlm acarithodriline type, 
tlm vasa defereritia entering the ental end of the gland or some 
other point in its extent. Female genital apparatus distinguished 
by a more or less close relation of the spermathecse to the other 
female organs— ovaries, oviducts, funnels, and ovisacs — fusion 
and connection by means of coelomic tubes and ' chambers ; the 
lowest grade of this condition consists in the approximation of 
the spermatheem to the other organs, 

JDistribiitmu The group has its home in tropical and subtropical 
Africa ; the one species found in India is widely peregrine. 

The present subfamily presents many peculiarities of organisa- 
tion, which, since there is only one peregrine species in India, 
cannot be discussed here. 
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Michaelsen derives the group from the Ocnerodriline branch of 
the Megascoleoid stem (45, p. 115). 

The siibfam% is again divided by Michaelsen into Pareudrilacea 
and Eudrilacea. For the distinctions between these, cf, 45, 
p. 116 ; and for a discussion o£ the characters of' the Eudrilacea,. 
to which the Indian species belongs, 130, p. 231. 

1. Genus EITDEILUS E, Perr. 

1895. Pudrilnsj Bedclard, Monog. p. 603. 

1900. JSudnius, Michaelsen, Tier, x, p. 401. 

1915. JEudriluSf Michaelsen, Zweit. deutsch, Zent.-Afr. Exp. I, t, 
p. 239. 

Setse closely paired. Male pores and spermathecal pores- 
paired, the latter some, distance in front of the former. Separate 
female pores not present (fused with the spermathecal pores)., 
Gizzard in front of 7/8 ; two unpaired oesophageal sacs in x and 
xi, one pair of calciferons glands in xii. Holandric. No penial 
setm. Sexual organs completely paired. Oviduct (stalk of ovisac) 
united ectally with the spermathecae without separate opening to 
the exterior. • 

Distribution, Equatorial W. Africa. The species which is found 
in India has been distributed over the whole tropical belt. 

1, Eudrilus eugeuise (Kinh.), 

1897. Midrilus eu^enue, Mchaelain, Mt, Mus. Hamburg, xiv, p. 41. 

1898. JSiidnlm Fedarb, J, Bombay Soc. xi, p, 431, 

1898. Eudrilus ewjmiio, (laps.), Michaelsen, Zool Jalirb, Syst. xii, 

p. 144. 

1900. Eudrilus eutjemm^ Michuelseii, Tier, x, p. 402. 

1903. Eudrilus sugmim, Michaelsen, Sb. BoUm. Ges. Prag, xl, p. 16. 

1910. Eudrilus eugenice, Michaelsen, Abb. ^"er. Hamburg, xix 

p. 100. , 

Length 32-140 mm.; diameter 5-8 mm. Segments 145-1 9(>. 
Colour brown and red to dark violet. Prostomium epilobous 
Setse lateral and ventral ; act somewhat greater than he. Oil tell nm 
ventrally somewhat less strongly developed, xiii or xiv-xviii (= 5 
or 6). Male pores immediately in front ot‘ 17/18, in ak Bperma- 
thecal pores fused with the female pores, immediately behind 13/14, 

/ Prostates with markedly set off narrow duct, sharply set off 
from copulatbry sacs;^ tliese sacs with Y-shaped appendages. 
The muscular atrium-like cavity of the spermathecse with only 
one proper diverticulum, fairly close to the ental end and opposite 
the ovisac. Ovisac with long undulating stalk ; the tube which 
leads from the ovarian chamber opens into the ectal end of the 
spermathecal ampulla. 

Disirihution, Colombo, Peradeniya, Kandy, W. Province, Ben- 
tota, Panadhure (all in. Ceylon),. Fedarb’s specimens may have 
-eame from Travancore, Poona, or N. Konkan— locality not stated* 
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Family LUMBRICID.E. 

1895. LnmbricidiiB + Geoscolicidae (excl. ffen. Beddard^ 

Mcmog. pp. 622, 087. 

1900. Lumbricidfe + GlossoscolecidjB, Michaelsen, Tier, x, pp. 420, 
470. 

1917. Lunibricidce, Micliaelsen, Zool. Jahrb. Syst. xli, p. 3. 

Asexual reproduction by production of zones of budding and 
chains of individuals does not occur. Normal set© S-shaped, 
usually eight per segment, seldom more. Male pores mostly 
intra- or anteclitellar. Spermathecal pores never only in 4/5, 
partly at least further back, if not altogether wanting. Clitellar 
epidermis never of only one layer of epithelium. Meganephridial ; 
asia rule only one pair, seldom two pairs of nephiadia per segment. 
''Testes and funnels in x and xi or one of these; ovaries and 
funnels in xiii, very seldom a second pair of ovaries in xii. 
Prostates as a rule wanting (if present — Kynohis, Gly£)hid,nlus, 
OciUidrilus — sperniatheeal pores in groups of several or of several 
pairs behind the testis segments). 

The union of the two gt'oups Glossoscoleeidse and Lumbricidce 
was first carried out by Miclmelsen in 1897 (Mt. Mus. Hamburg, 
xiv, pp. »57, 68), who made them two subfamilies, Geoscolecini and 
Lumbriciui, of the family Luinbricid®. In the Tierreich volume 
however he reverted to the old arrangement of the two families 
but more recently still he has again United them (1916, siip,). 

The close connection between the two groups has long been 
recognized ; a full discussion of the relationships between the two, 
and of the origin of the family and its relations to other families,, 
will be found in the paper just quoted. Since the number of 
Luinbricidje (inch Glossoscolecidae) in India is so small, and 
especially since even of these such a small proportion are endemic,, 
the family can scarcely be looked upon as a proper paii; of the- 
Indian fauna ; and it would therefore be out of place to enter on 
a lengthy discussion of questions of classilication, relations! dps,, 
and origins; this would bring in references to numerous genera 
w'hich are not found in India, and the whole subject must there- 
fore be studied in MiehaelseiTs paper. The result of Micliaelsen 
argument is to establish the Lumbricidse in the old sense as a 
subfamily of the Family Lumbricidse setUu lato, and to make it, as 
the Lumbrlcinss-, the equivalent of the subfamilies Glossoscolecinoe, 
Bparganophilinai, Microchaetinm, Criodrilinse , and Hormogastriiise. 

In MichaelseiTs last scheme ((j/.p. 38) all the above suMamilies 
are given family rank, so that liei'e the term Lumbricidse has again 
the same content as in the Tierreich. 

The Distribution of the family Lumbricidse s. Z. takes in the 
whole world with the exception of the Australian region and 
Polynesia. The various subfamilies have however each their own 
w^ell-defined regions, which are broadly as follows. 
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The phyletically oldest group, the G-lossoscoleciuae, occupies 
Tropical S. America and the southern part of Central America ; 
the Sparganophilinae, N. America, with two species in England ; 
the Microchcetinos have a more scattered distribution — the older 
genera in 8. Africa and Madagascar, the Ocdlidrihcs JMid 

GlypJiidrilus in Tropical E. Africa, the latter liaving also spread 
into India, Eurther India, and the Malay Archipelago, Driocrilm 
in Tropical S. America and southern Central America,^ and Mma 
in Tropical W* and Central Africa and Egypt ; the Criodrilinm 
inhabit a I’egion which extends from England to Palestine 
(? to India) ; the Liimbricinse are endemic in temperate Eurasia 
and in the eastern part of N. America; and the Hormogastrinm 
on both sides of the western Mediterranean. 


Key to the Indian sutfamilies o/Lumbricidsc. 


f 


1* No obviously developed intestinal gizzard .... 

An obvious intestinal gizzard present 

2. Genital setre, if present, are not grooved .... 

Genital setse present, with longitudinal grooves. 
S, SpermathecjB at least partly in front of the 
testis segments, or wanting . 

SpermatheciB behind the testis segments; in 
addition, sometimes othei*, vestigial, sperma- 
thecse in the region of the testis segments . . 


3 . 

LuMBEICIN-^2. 

3 . 

Cbiobbilin^::. 

ClLOSSOSGOLKCINiB. 


MlCB,OCHi35TINJB. 


Subfamily GLOSs6sCOLECINiE. 

1900. Glossoscolecinm, Michaelsen, Tier, x, p. 420. 

1917, Glossoscolecinse, Michaelsen, Zool. Jahrb. Syst. xli, p. 54. 

Genital setse, if present, not grooved longitudinally. Male 
pores usually intraclitellar, seldom {Oyisthodrilm) postclitellar. 
Spermathecai pores, if not altogether absent, wholly or at any 
rate partly in front of the testis segments. A single maopbageal 
gizzard present. Calciferous glauds (“ chyle sacs '■’) present. 

BistHbtUion, The subfamily is endemic only in Central and 
S. America as far as tjie Argentine, in the Bermudas and W. Indies. 
The only Indian species is Fontoscolex corethrurus^ which has been 
Carried all over the Tropics, where it is found on islands or near 
the coasts. , * 

1. Genus. PONTOSCOLEX Schnarda. 

1895. Beddard, Moiiog. p. 653. 

1900. JRanioscoieXj Michaelsen, Tier, x, p. 424. 

1917, PontoscokWj Michaelsen, Zool. Jahrb. Syst. xli, p, 233, 

' , Setae at the hinder end of the body usually (? always) arrange 

in (mincunx, Male pores and copulatory papillsa in the region of 
- chtelluin. Three pairs of chyle-sacs in viWx, of oomplicai^d 
: #rudture, origm^^ Nephridia with terminal sphincter. 
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■Sexual apparatus metandric and metagynous ; seminal vesicles 
very long, piercing the successive septa for a long distance. 

Distribution, Por the Indian distribution see under the species. 
The original liome of the genus is Central America. 

Michaelsen considers it doubtful whether the quincunx arrange- 
ment in the hinder part of the body is a generic character ; there 
are specimens which show the regular arrangement in pairs 
throughout the body. These however may possibly have been 
injured, and the regenerated part may have produced setae with 
the paired arrangement, similar to that in the anterior part of the 
body. 

1. Pontoscolex oorethrurus {Fr, Mull,), 

1897, Pontonoolex eorethrums, Michaelsen, ]\It. Mus. Hamhurg, 
xiv, p, 247. . 

‘ 1898. Pouto8cole,v aoretlinirvs, Michaelaec, Zool. Jahrfo. Syst. xii, 
p. J44. 

]9(J0. Pontoscok.v corethnirus^ Michaelsen, Tier, x, p. 425. 

1903. Pontoseolex corethrui'uSj Michaelsen, Sb. Bohm. Ges. Prag, 

xl. p. 1(1. 

1904. Pontoficole^v corethmrus^ Michaelsen, Mt. Miis. Hamburg, 

xxi, p. 127. 

1909, Pmitosc.oh'a' corethruniSj Michaelsen, Mem. Ind. Mus, i, 

p. 24-1 , < 

1910. Pontomdex corMxurm^ Michaelsen, Abh. Ver. Hamburg, 

xix, p. 101. 

1913. l\)ntom}lex corethrunis, Michaelsen, Mt. Mus. Hamburg, 
XXX, p. 92. 

1915. Pontoscobu: corethmruSj Stephenson, Mem. Iixd. Bins, vi, 

p. 105. 

1916, Pontoseoiax eorethrums, Stephenson, Kec. lud, Mus. xii, 

p. 349. . . ^ 

• 1917, PontomdiW coretkrurns, Blichaelsen, Zool. Jahrb. Svst. xli, 
p. 234. 

1020. Ponfimolex coreihrttruSf Stephenson, Blem. Ind. Bins, vii, 

p, 258. 

1021. PonUm'dbx mrethninis, Blichaelsen, Mt. Bins. Hamburg, 

x.xxviii, p. 68. 

1022. PoHtomulcx mretkrimis^ Stephenson, llec. Ind. Bins, xxiv, 

p,440. 

Length 00-120 mm.; diameter 4 mm. Segments 90-212* 
Un pigmented. Prostomium with segment i retractile. Setie 
slightly oniamented, transversely gi’oOved at the tip (ornamen-' 
tation often u orn away) ; in the anterior part of the body closely 
paired, and exceptionally so throughout the body ; usually from 
about X or xii onwards the pairing is wider, and in the hinder 
part of tlie body the setm are alternately widely and closely 
paired, witli a quincunx arrangement. Setae in the hinder ])art of 
the body much enlarged, with straight distal end ; in the clitellar 
region more strongly ornamented. Nephridiopores in o, Olitellum 
XV or xvi-xxii or xx’iii (= 8 or 9) ; thickened ridges (*‘ walls ”)xix-- 
xxii, outside the line of h, Blale pores on 20/21 or immediately 
behind this. Spermathecal pores three pairs, in 6/7“‘8/9, in c. 
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Septa 5/6 (?), 6/7-10/11 thickened, the first fairly strongly, the* 
last two gradually less. Last heart in xi. Spermathecje very 
slenderly club-shaped. 

Uemarhs, In a worm probably belonging to this species (there 
is no other Indian worm which has the quincunx arrangement ot* 
the set?e) I found the nephridia of segment ii opening into the 
pharynx ; they would therefore be peptonephridia. According tQ> 
Beddard these nephridia open on the surface of the body on 
segment ii, though owing to the great retractility of the anterior- 
end of the body this orifice may come to lie in a temporary buccal 
cavity. 

I found the septum 10/11 thin, and 9/10 absent; there was- 
also some irregularity in the attachment to the parietes. 

Distrihution, Hyderabad, Deccan ; Andaman Is, ; Bombay,. 
Poona, Ahmedabad (Western India); Adam’s Peak, Peracleniya,. 
Kandy, Colombo, Avissavela, W. Hapiitale, the W. Fi'ovince (all in 
Ceylon) ; Mangalore, Calicut, Tiruvellur, on the Malabar Coast ; 
Shimoga (Mysore) ; Merkara, Madapur, Dubari (Coorg); Coonoor 
(Nilgiris); Bonaccord, Ghimunga, Shasthancottah, Pnllode,. 
Trivandrum, Kerumaadi, Vellany, Neyyatinkara (Travancore). 

Outside India the species is circum mundane. 


Subfamily MICROCHiETINJS. 

1900. Microchietince 4- Onodrilinje (part.), Michaelsen, Tier. x,. 
pp. 447, 463. 

1917. Microehsstinae, Michaelsen^ Zool. Jahrb. Syst. xli, p. 305, 

Normal setae in eight longitudinal rows. Grenital ectm, if 
present, not longitudinally grooved. Male pores aiite- or intra- 
clitellar. Spennathecal pores mostly altogether behind the testis 
segments, occasionally vestigial spermathecfe in addition in ‘the 
region of the testes. An oesophageal gizzard pi^esent. Calciferous 
glands present or wanting. No obvious intestinal gizzard; a 
strengthening of the musculature at the beginning of the intestiTie 
may he present. Sexual apparatus metagynous ; seminal vesicles 
mostly short, not penetrating the septa so as to extend through 
several segments. 

The only Indian genus is Ghjiyhidnhis. 

Disiribufion, The subfamily is endemic in S. Africa, Tropical 
B. Africa, Madagascar, Central and N.E. Africa ; in S. Asia and 
the Malay Archipelago (gen. GJy^yMclrilus ) ; and (gen. Dnlocmts)^ 
in Central and S. America. 

1. Genus G-LYPHIDKILBS Eorst 

1896. GlypMdnlus + Bilimhaj Beddard, Monog. pp, 679, 686, 

1900, GlypMMus, Michaelsen, Tier, x, p, 459. 

1909. GhjpMdrihis, Michaelsen, Mem. Ind. Mus. i, p. 244! 

1910. GlypMdrilm, Michaelsen, Abb. Ter. Hamburg, xix, p. 103. 

1917. Michaelsen, Zool, Jahrb. Syst. xli, p. 343. 
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^ Setse anteriorly widely, posteriorly more closely paired. In the 
hinder pai’t of the body equal to or little greater than ac(.. 
Male pores intraclitellar, behind segment xyi, on a flat surface 
included between a pair of long ridges (ridges of puberty)^ 
Hperrnathecal pores in front of male pores. ' A well-developed, 
gizzard in front of 8/9, in viii or vii and viii, No ciileiferous 
glands or cesophageal sacs. One pair of nephridia per segment. 
Holandric and metagynous. Testes and funnels free. No copu- 
latory sacs. Prostates present (? always), 

Distrihiition, Kumaon Dist. (W. Himalaj’^as) ; Jalpaiguri,. 
Assam (E. Himalayas); Cuttack (Orissa) ; Lucknow (U.P.);: 
Mysore ; Travancore and the Malabar Coast ; Burma. Outside 
India in Tropical E. Africa, the Malay Peninsula, and Malay 
Archipelago (Borneo, Sumatra, Java, Celebes); 

The locality Kumaon Dist. (Kichha, near Naini Tal) is that of 
an immature species which could not be identified (Michaelseu, 
Mem, Ind, Mus. i, p. 244). Michaelsen points out that the 
Indian species form intermediate stages between the E. illncan 
species and those of the Malay Peninsula and Archipelago, not 
only geographically but as regards the specific characters also. 


Key to the Indian sjyedes o/ Gflyphidrilus. 

1, Paired papillie hi a single longitudinal series on each 

side 2. 

Paired pupillie in two or three series on each side . . Q, tnberostis. 

2, “Wings’’ end behind at or in front of segment 

xxvi. G. pupillatm. 

“ Wings ” end behind at xxxii or xxxiix G. annandalei. 

1. Gclyphidrilus annandalei Mklu 

1910, Olyphiilrilus annahdahi, Michaelsen, Abh. Ver, Hamburg, 
xix, p. 10] , 

ion, GlypMdrilus annandal&ij Oognetti, Ann. Mag. N. H. (8) 
vii, p. 502; pi. xiii, figs. 11, 12,- G, achmooUi (laps.), jb. 
p. 5t)0. 

lOlJJ, CUyiMdrilm mmandaln^ Michaelseu, Mt. Mus. Hamburg, 
XXX, p. 92. 

1910. Glyp/iidriliin minandaki^ Stephenson, Hec. Ind. Mus, xii, 

p. 

1917. (Hyphidnlm annandalei, Michaelsen, Zool. Jahrb. Syst. xli, 
pp. ;i44, 34G. 

1921. Glyphldrilm mmandakif Stephenson, Bee, Ind. Mus. xxii, 

p. 767. 

1922. GlyjMdrUm fluvialUh-\-G, ekyans-^^G, mrus+G. saffron-* 

ensis, Bao, Ann. Mag. N. H. (9) ix, pp. 63, 62, 64, 66, text- 
figs. 1-4. 

1922. GlypMdrilus annandalei, Stephenson, Ann. Mag. N. H. (9), 
ix, p. 387, 

Lengtli 90-166 mm, ; maximum diameter 2*6-4 mm. Segments 
126-322. Colour light to dark grey, unpigmented ; a slight rose 
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tint on the clitellum. Anterior end swollen, inaxinuiui thickness 
about segment ix, diameter decreases gradually in the middle and 
hinder parts of the body to only 1 mm. at the hinder end ; ^ in 
its posterior half the body is four-sided in section, the dorsal side 
the broadest ; towards the hinder eiid the dorsal surfa.ce becomes 
more and more concave. Prostomium zygoloboiis, or sometimes 
prolobous ; segments from ii onwards tri- or multiannidar as far 
as xiv, after which the annulation becomes indistinct. Anus a 
longitudinal slit at the hind end on the dorsal surface, inter- 
secting more or fewer of the terminal segments. Setm very widely 
paired as far as xii, the intersetal distances diminishing* behind 
this; c(€(:ab:bc:i‘d:dd=:3:2:3:2:5 at first, but behind = 
4:2:4: 2: 7. Nepbridiopores in b. Clitellum ring-shaped, 

. beginning in xvii or xviii (or even as far forward as xiii) and 
extending to xxxvi . . . xli (= 19-25), indistinctly limited behind 
and indeed more or less so in front also, llitlges ol: puberty 
(‘‘wings”) run between the lines b and c, from xxv, xxvii or 
xxviii to xxxii or xxxiii, occasionally to xxxv, usually continued 
forwards as lower ridges or angles as far forwards as xviii ; the 
ridges are bent downwards somewhat towards the body-wall. 
Papillae of puberty numerous, constant iu position ou each segment, 
but the number of segments bearing them is very variable ; they 
are roundish cushions on the hinder part of their segments, in two 
series, median and lateral, the latter paired, and situated between 
h and c ; the median series begins on xi, xii, xiii or xiv, apd ends at 
varying levels back to xxvi, but occasional papillae may be found 
further hack, on xxxv, xxxvi or xxxvii, the total number varying 
from 2 to 14 j the lateral series begins on xiii, or oti or behind 
xv, ends in front of the “ wings,'* and another short series may 
begin behind the “wings.” Male pores as two point-like depres- 
sions in 29/80, in line with b, Spermathecal pores in groups of 
one to six, with the arrangement characteristic of the genus, iu 
13/14 to 16/17 or 17/18; most have the full number of five, in 
each group. 

Septa 6/7-11/12 thickened increasingly. A fairly large gizzard 
principally in viii, the anterior end apparently getting into vii. 
Last heart in xi. Megnnephric, Two pairs large funnels free iu 
X and xi. Pour pairs large irregular seminal vesicles in ix~xii. 
Prostates apparently absent. Ovisacs may be "j^resent in xiv* 
SpennathecsB simple, thickly pear-shaped or spherical, with' short 
and narrow stalk, in appearance sessile, the duct being embedded 
in the body-wall. 

Eemavhs. This species forms an intermediate link between the 
Further Indian and Malayan species on the one hand and the 

■ isolated Q/stuhlmanni of E. Africa on the other. 

We have two independent descriptions of this species, Oognetti 
having described it before receiving Michaelsen^s paper. 

Antotoni v appears to be common iu the mature worms (Stephen- 

■ son, 1921). , , — , ' ' 

^ Calicut, Malapuram,, Tiruvallur, on the Malibar 
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coast ; Aruinanallur, Madatoray, Trivandrum, A'ellany, Neyyan- 
tinkara, and PAzhagiapandipimun inTravancore; Dubari, Madapur,, 
Eraserpet, in Coorg; 8hiiuoga and ? Kadur Dist., Mysore. 

Glypliidrilus papillatns (Mosa). 

1890. Bilimha papillata, llosa, Ann. Mus. Genova, (2 a) ix, p, 386, . . 
pi. xii, fig. I. 

1895. Bilimha papillatm^ Beddard, Monog. p. 687. 

1896. Glyphidrilus papillatns^ Micliaelsen, Abh. Senckeub. Ges.,. 

xxiii, p. 196. 

1900, Glyphidrilus 2)apillatus^ Michaelsen, Tier, x, p. 459. 

1917. Glyphidrihis papillatuSj Micliaelsen, Zool. Jahrb. Syst. xli,. 
p, 344. ‘ 

1920. Glyphidrilus papillatns, Stephenson, Mem. Ind. Mus. vii, 
p. 258. . ‘ 

Length 100-120 inm. ; maximum diameter 3-5 min. Segments. 
202-330. Colour llesh or greyish, no distinct pigmentation. 
Anterior segments after v divided by secondary annulations. 
Posterior half flattened dorsally, ventral surface flattened for the 
greater part of its extent* Prostoinium large, pro- or zygolobous. 
JDorsal pores absent. Setse paired, the seta! couples being behind 
the clitelliiiu at the angles of the body ; in postelitellar region ah 
rather less than and ddtx little greater thanaff ; in 

t rorit of clitellum setie small and wider apart ; in posterior part of 
body ild larger and 6c smaller, ah^i^aa = ^6o « cd = ^dd. Clitellum 
ratlier indeSnite, xvi-xxvi . . . xxxiv (= 11-19). Wings veiitrb- 
' lateral, xviii--xxiii . . . xxvi, attached outside th'e line of 6, 
Papiliie large, round, flattened or slightly depressed in the middle, 
on the posterior part of their segments, in two series, lateral and 
median ; tiie lateral in line with or slightly dorsal to the attach- 
ment of tiie wings, usually paired, on any of the segments x-xvii, 
as well as occasionally on xxiii, xxiv, xxv or xxvi-xxviii ; median 
papillae not ho common as the lateral, on xi-xv and on xvii and 
xviii, or may be absent altogether; the lateral may be only two 
pairs, or two on one side and one only on the other. 

Weptinn 4/5 thin, 5/6 slightly, 6/7-9/10 moderately, and a hw 
succoeding ones slightly thickened. Gimird in rii and viii, 7/8 
being adherent to it at its middle ; rather small and fairly soft. 
Intestine begins in xvi. Hearts in x and xi. Testes and funnels 
free in x and xi. Seminal vesicles four pairs, ix-xii, usually 
deeply lobed, mt always symmetrical. No prostates. Ovisacs 
in xiv, and apparently in xv also. Spermathecse in four series on 
each side, in 13/14-16/17, with sometimes additional ones in the 
next anterior groove ; each is a small elongated saccule, adherent 
to the body-wall ; each series consists of five on each side, one 
each on the lines of a, 6, c, and d, and one betw^een h and c. 

Remarks, The immat ure specimen which w^as described by Eosa 
w'as made the type of a new genus Bilmha ; Michaeisen in 1896 
showed that Eosa’s worm belonged to GlyphidHlm, 

Bistrihiition. Oobapo, Biapo Disfc., Burma ; Lucknow. 
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3. Glyphidrilus ttiT^erosus Steph, 

1916, Giyphidrilits tuheroms^ Steplieiison, llec. Iiid. Mus. xii, 
p. 349, pi. xxxiii, %. 37. 

Length ca. GQiiini.; max. diameter 3 mm., average 2*5 mm. 
Segments 221, all very short behind clitellnm. Colour light 
brown. Dorsal surface concave behind clitellumi, ventral surface 
flat or concave; a section is thus foursided, the dorsal surface 
being the most extensive at the hinder end. Anus dorso-terminal. 
Trostomiiim prolobous or ? zygolobous, the delimiting groove 
being a shallow depression only. Setae behind clitellum at the 
angles of the section ; ^i;a=5c=2a&=2cfZ; dd=s3cd or nearly so; 
in front of clitellum setae widely paired and rather irregular, 
ul^^hcta or less. Clitellum fi*om xiv, ,xv or xvi to xxviiior xxix 
,{or XXX dorsally). ‘Wings on xx to xxiv, continued forwards as a 



IFig. 262. — Olyphidrilim tuhcTO&m Steph.; Bogmente xviii-xxviii .from tho 
ventral surface, allowing the papillie in tliia region, with the ventro- 
lateral ridge on one aide and the cauliflower-like excrescence on the 
other, 

' slight ridge to xv or xiv ; they may grow out into a foliating tumour- 
like mass of numerous soft irregular closely apposed papilhe, 
'-extending? ventralwards nearly to tlie line of a (text-fig. 262); 
similar patches may be pi*esent above the wings, between the mid- 
dorsal and the lateral lines. Papillae small, white, rounded, on 
the posterior parts of their segments ; an anterior set, on x, xi, 
and xii, a midventral and two lateral on each side, one of ’the 
lateral between a and and the other outside 5 ; a middle set on 
xvii—xix, or xviii and xix, paired, the full number being three 
pairs per segment, one internal to «, one between a and \ and 
one outside h ; a posterior group on xxiv to xxviii, similar to the 
, last, i. e. ail paired, but one or in ore may be wanting in anv 
^segment (text-fig. 262). , * ■ 
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Septum 4/5 thin, 5/6 slightly, 6/7 somewhat thickened, 7/8 
moderately, 8/2-11/12 or 12/13 slightly so. Gizzard in vii, 
sometimes extending into the hinder part of vi ; degree oi: de- 
velopment varies, often in some degree vestigial. JSTo calciferoiis 
.glands. Intestine begins in xv. Last heart in xi. Testes and 
funnels in x and xi. Seminal vesicles four pairs, ix-xii. Ovisacs 
in xiv. Spermathecse in xiv and xv, small subspherical sacs; the 
'duct a short thin stalk, debouching into grooves 13/14 and 14/15 ; 
three or four on each side in each segment, in line with a and 5, 
-between b and c, and in line with c. 

Distribution, Cuttack (Orissa) ; Jalpaigiiri (Bengal). 


Subfamily CRIODRILIN^. 

1 900. Criodrilinie (part.), Michaelsen, Tier, x, p. 463. 

1917. Criodrilinie, Michaelsen, Zool. Jalirb. Syst. xli, p. 372, 

Genital setm longitudinally grooved. Male pores preclitellar, 
•on xv, on glandular elevations. Calciferoiis glands wanting ; an 
■obvious gizzard wanting, but an indefinite strengthening of the 
muscular coat at the beginning of the intestine present. Sexual 
apparatus holandric and inetagynous; no prostates; muscular 
copulatory sacs present. No spermatbecse. 

The Distrihution is that of Orioclrilus hcmm, the only species 
till recently recognised, with, in addition, England {Anagmter 
fontinalis Friend). 

1. Genus CRIOBRILIJS Hoffmstr, 

1895. Criodrilns, Beddavd, Monog. p. 665. 

1900. Criodn/us, Michaelsen, Tier, x, p. 467. 

1917. CriodHiuSj Michaelsen, Zool, Jahrh. Syst. xli, p. 372. 

Prostoinium zygolobous. Middle part of body four-angled. 
Anus dorso-termiual. Setie closely paired. Four pairs of seminal 
vesicles in ix'-xii. 

1. Criodriltis lacuum Iloffmstr. 

Criodrilns lacuum^ Stephenson, Rec. Ind. Mus. x, p. 256. 

1915, Vriodrihis Stephenson, Mem. Ind. Mus. v, p, 145. 

1884. . Criodrilus lamum^ Vejdovsky, Monog. p. 57, pi. x, fig. 21, 
pi. xiii, figs. 12-24, pi. xiv, figs. 1-15. 

1887. Criodrilns lacuum, 6rley, Quart. Tourn. Mic. Sci. xxvii. 
p. 551, pi, xxxviii, figs. 1-8, 

1887. Crindnhs laomwij Benham, Quart. Journ. Mic. Sci. xxviii, 

p. 561, pi. xxxviii, hgs, 9-19. 

1888. Criodrilus lacdum, Collin, Z. wiss. Zool. xlvi, p, 471, 

pi. xxih. 

1917, Criodrilns lacunm, Michaelsen, Zool. Jahrb. Syst, xli. p. 373. 

(The above references contain descriptions of the worm and its habits, 
the last, by Michaelsen, consisting for the most part of a full account of 
the normal and genital aetse.) 

Length 120-320 mm*; diameter 4-5 mm. or more. Segments 
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200-450 mm. Colour light or dark brown to green. Prostomiura. 
zygolobous. Body from about ix onwards, quadniiigular in section ; 
anus postero-dorsal. Setse ornamented, closely paired ; with two 
longitudinal series of broad scars with curved, elevated, and irregu- 
larly toothed proximal edges, each taking up half the circum- 
ference of the seta, and alternating in the two series as regards 
their position on the shaft; del only a little greater than an. 
Clitellum not marked, indistinctly limited, xvi-xlvii (= 32).. 
Male pores on xv, external to 5, on large^ low glandular cushions 
which laterally are somewhat wrinkled, extending over xvand xvi, 
and nearly reaching to the line -of <?. Pemale pores on xiv, im- 
mediately outside 5, on similar smaller cushions. Setae ah of 
x-xiv, xvii, and xix often on glandular elevations, and so back to 
xxiii, the elevations becoming gradually smaller. 

G-izzard rudimentary, in xii-xiv. Seminal vesicles four pairs, 
in ix-xii. Vasji deferentia opening on to the surface through a 
hemispherical ghind (prostate?). Spermatheem absent. Genital 
setae much thiiiner than the normal setae, the nodulus situated 
markedly proximal; the distal half showing four longitudinal 
ridges separated by grooves; only setae a of xii, xiii, xvi-xviii (?) 
thus modified. 

Unfortunately the specimens diagnosed as belonging 
to this species were not fully mature, and there is therefore an 
element of doubt in the identification, 

Bistrihution. In India from the Chilka Lake on the E. coast. 
The species is widely spread in Europe, and occurs in Syria and 
Palestine ; it is limnic in habitat. 


Subfamily LUMBRICINiE. 

1895, Lumhricida), Beddard, Moiiog. p. 687. 

1900. Lumbricidfie, Michaelsen, Tier, x, p. 470. 

1909. Lumbiicidse, .T!ilichaelsen, Mem. Ind. Mas. i, pp. 11(5, 246, 

247. 

1910. Limibricidm, Michaelsen, Abh. Yer. Hamburg, xix, pp. 17, 


Male pores anteclitellar, as a rule on xv, seldom further forwards, 
on a flat surface or on or between swollen glandular elevations. 
Spermathecal pores often wanting, usually in the region of the 
tevstis segments, often behind, seldom in front of them. Genital 
setae (not known in ail forms) longitudinally grooved. GUsopha- 
geal gizzard wanting; calciferous- glands usually present; an 
obvious gizzard is developed at the beginnin^i: of the intestixie. 
Sexual apparatus as a rule holandric, seldom (? only individually)- 
metandric; metagynous. Copulatory sacs and prostates wanting. 

JHstrihution. The subfamily is widely distributed in India 
occurring throughout Kasljinir and the Punjab, in both Western 
and ^Eastern Himalayas, at'Calcutta, at Partabgarh and Mt. Abu 
in Eajputana, in the JNTilgiris, Painis, and Travancore, and in the* 
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Mcobar Islands. But this wide distribution is due to the pere- 
grine species, endemic species being found only in Kashmir, the 
Punjab (in the ‘Western Himalayas), and at Calcutta. The head- 
quarters of the subfamily is S. Europe, especially the Caucasus 
region ; it is the dominant group over the whole of temperate 
Eurasia, being endemic in K. and K.W. Europe, Central and 
B. Europe, Japan, Turkestan, Transcaucasia, Asia Minor, Syria, 
and Palestine, with a few Indian species and one in S.W. Persia ; it 
has founded a small colony of endemic forms in Eastern K. America, 

The further division of the subfamily has given much trouble ; 
the history of the attempts which have been made is given by 
Miohaelsen (126), who finds that of the genera and subgenera 
which he recognized in the Tierreich volume a number must dis- 
appear, since they grade into one another in manifold ways. The 
only genera which can be definitely separated are Ilehdrilm 
Allolohopliora), Oeiolasium, and Lumhriciis; and of the sub- 
genera of BelodrikiS there is no sharp line between Eisenia and 
DmdTohmna^ nor between Eisenia and Eiseniella, while thex’0 are 
difficulties in separating Demlrohmia and Allolohophora, Alloloho- 
pliora and Octolashim^ Bimastus and the subgenus Relodrilus. 
Michaelsen leaves the subgenera, however .{Eisenia, Eiseniella, 
Allolohophom, Bimastits, Benclrohcena, and Eophila — the latter the 
equivalent of the subgenus Helodrilv^s of the Tierreich volume), 
considei'ing that the distinction of subgenera need not he as 
definite as that of genera. 

Tlie generic name Helodnlvs, used in the Tierreich volume, is 
replaced by Allolohophora in Michaelsen, 87 a, p. 40» 


Key to Genera and Euhgenera o/Lumbricinse. 


L Gizzard confined to one segment j sperma- 
thecal pores between d and the middorsal 

line 

Gizzard taking up 2-4 segments 

2, Testes and funnels free 

Testes and funnels mostly in testis sncs, 
seldom in coeJomic spaces incompletely 
closed by the junction of the septa or by 
strands of tissue (in the latter cases more 
than three pairs of seminal vesicles) 

8. Sjjermathecal pores occurring singly {i e., not 
in groups) in or close to the middorsal line . 
Sperm athecal pores often absent, usually 
occurring singly, and then in or below d ; 
often also in groups of several, and then 
partly in and partly above d 

4. Two pairs seminal vesicles in xi and xii . . 

Three or four pairs seminal vesicles 

5. Clitelluni extending at least to 32/33, usually 

further back; spermatheca usually pre- 
sent, — if absent, cl itellum extends some dis- 
tance back beyond 32/33 

Clitelliim extending at most to 32/33, usually 
not so far ; spermathecee absent 


A llolohopliora subgen , 

2. \^Eiseniella, 

3. 


7. 


AlMohcypliora 



4. Allolohopho7^a{^^i:t,), 

5. 

6 . 


subgen. EopMla. 

subgen. Bimastus* 
2k 
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(). Set£e more or less closely paired; four 
pairs seminal vesicles in ix.-xii, those of x 

approximately as large as those in ix .... subgeu. AlMohopliora. 

Setse mostly widely paired or separated, 
seldom closely paired ; usually three pairs 
seminal vesicles, in ix, xi, and xii, seldom 
(only when the setse are widely paired) a 
fourth pair of small seminal vesicles in x, 

these being much smaller than those in ix . siihgeu, Bendrobmna, 

Testes and funnels enclosed in a single un- 
paired testis sac; three pairs seminal 
vesicles in ix, xi, and xii ; two pairs sper- 
mathecee Lumhdcus. 

Testes, and funnels enclosed in paired testis 
sacs, or in incomplete!}'- closed coelomic 
spaces ; in the last case, as usually, more 
than two pairs spermathecm ; four pair§ 
seminal vesicles Octolasium, 

The siibgen. Eiseniella has not so far been found in India, 

1. Genus ALLOLOBOPHORA Eimi. 

1895. Allurm -b Tetrapomirus + Allolobophora (part.), Beddard, 
Monog. pp. 695, 697, 698. 

1900. HeloArUm Eismiia 4- Eiseniellaj Michaelseu, Tier, x, 
pp. 471, 474, 479. 

1910. Kelodvilm^ Michaeisen, Anniiaire Mus. St. Petorsb. xv, p. 10. 

1918. Allolohophorcij Michaeisen, Zool. Jahrb. Syst. xii, p. 40. 

Testes and funnels free. 

There is now no other character which will apply to all the 
forms which come under this large genus. The prosfeomium is 
usually epilobous, but any other form may occur. The setse may 
be closely paired, or widely paired, or even separated, i. e., not in 
pairs at all. Spermathecse may be absent, or there may be two, 
three, or four pairs, or the spermatliecfe may be in groups. The 
gizzard may be confined to one segment (siibgen. Biseniella), or 
may take up inox-e thau one. The seminal vesicles may be two, 
three, or four pairs. 

Distribution, In India is found in Kashmir, the N.W. Frontier 
Province, the Punjab, Western and Eastern Himalayas, Jlengal, 
Bajputana, and S. India. It appears to be endemic in Kashmir, 
the Western Himalayas, and ac Calcutta, but by far the greatet* 
number of the records are of peregrine species. Outside India the 
.genus is endemic in the whole area of the subfamily. 

Subgenus Eisbis-ia. 3Ialm. 

1895. Allolobophova (part.) Beddard, Monog. p. 698. 

1900. Bimiia (gen.), Michaeisen, Tier, x, p. 474, 

1910. Bismia (subgen,), Michaeisen, Annuaire Mus. §t. Pdtersb 

XV, p. 8. 

Prostomiuin epi- to tanylobous. Setse closely or widely to very 
■widely paired. Bpermatheeal pores two or three pairs, in 8/8- 
.10/11, above d,, in or near the middorsal line. Gizzard tn.Ving 
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up more than one segment. Three or four pairs of seminal 
vesicles, in ix, xi, and xii, or in ix-xii. 

The two Indian species are easily separated by their colour; the 
transverse pigmented bands over the dorsum in A, (K)foetlda are 
very distinctive. 

1. Allolobophora (Eisenia) fcetida (Sctv.), 

1891. Allolobophora fostidctf Rosa, Ann. Hofmus. Wien, vi, p. 381- 
189o. Allolobophora foctida, Beddard, Monog. p. 702. 

1,900. Eisenia fmtida^ Michaelsen, Tier, x, p. 475. 

1909. Eisenia foatida^ Michaelsen, Mem. Ind. Mns. i, p. 245. 

1910. Helodrihis (Eisenia) foetMm, Michaelsen, Abh. Ver. Ham- 

burg, xix, p. 104. 

1913. lldodrilm [Ekenitt) foetidus^ Michaelsen, Mt. Mus. Ilam- 

biirg, xxxj p. 92. 

1914. Helodrihis {Ekenia) foetiduSj Stephenson, Rec. Ind. Mus. x, 

p. 363. 

1910. Helodrilm {Eisenia) fcetida, Stephenson, Rec. Ind. Mus. xii, 
p. 352. 

1917. Helodrilm {Ekenia) fcctidus, Stephenson, Rec. Ind. Mus. 
xiii, p. 414. 

Length 60-00 mm.; diameter 3-4 mm. In life with red, 
purple, or brown segmental bands over dorsum, separated by 
paler intervals ; the bands slightly marked in ix-xi, except mid- 
dorsally ; bands sometimes two per segment; ventral surface pale. 
Trostomium epilobous |. Dorsal pores from 4/5. Set© slender, 
•ornamented, closely paused; aa^bc; dtZ=half the circumference. 
Olitellum from xxiv, xxv, or xxvi to xxxii (== 7-9). Ridges 
(“ walls ”) at maturity on 3-4 segments, xxvii or |-xxviii to xxx or 
xxxi. Male pores with fairly large raised peas which do not 
transgress the limits oE xv. Spermathecal pores two pairs, in 
“9/10 and 10/11, near the middorsal line. 

Disirihution. Simla and neighbourhood; Kodaikanal and neigh- 
bourhood, Pulni Hills; Coonoor, Nilgiri Hills; Poumudi, Tra- 
vancore ; Sevok, Darjiling Dist. ; Hicobar Islands. 

2. Allolobophora (Eisenia) rosea (Em.). 

J 909. Ekenia rosea, Michaelseu, Mem. Ind. Mus. i, p. 245. 


1895. Allolobophora rosea, Beddard, Monog. p. 714. 

1900. Ekenia rosea, Michaelsen, Tier, x, p. 478. 

Length 25-60 mm.; diameter 3-4 mm. Segments 120-150. 
Flesh-coloured in life, uri pigmented. Prostomium epilobous 
Dorsal pores from 4/5. Set© in general slender, in the anterior 
part of the body very slender, closely paired ; aa rather greater 
than 6c; dd anteriorly equal to about half the circumference, 
posteriorly equal to one-third the circumference. Olitellum from 
xxiv, XXV, or xxvi to xxxii to xxxiii (= 7-9), Ridges (‘‘walls”) 
generally from xxix to xxxi, less often xxx to xxxi. Male pores in 

2k2 
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large transverse furrows on transversely elongated elevated glan- 
dular areas wlncb do not transgress tlie limits of xv. Spennatbecal 
pores two pairs, in 9/10 and 10/11, close to the mid-dorsal line, 
Yeutral or lateral or all seta? of ix or x or (and) xii or xiii, more 
rarely of xxiv, situated on transversely elongated papilla', and 
modified as genital setse, 0*8 mm. long and 20 jn thick, grooved 
and simply curved. 

Distnhution, Gurez, Kashmir. 


Subgen. Allolobophoba. Msen em. Bosa. 

1895. Allolohophom (gen.) (part.), Beddard, Monog. p. 698. 

3900. Allolobophora (subgen.), Michaelseii, Tier, x, p. 480. 

1910 Alhldbophova (subgen.), Michaelsen, Annuaire Miis. St. 
P^tersb. xv, p. 4. 

Prostomium. mostly epilobous, seldom tanylobous. Setas more 
or less closely paired. Spermatheeal pores at most three pairs or 
pairs of groups, in ed. Gizzard taking up more than one seg- 
ment. Seminal vesicles four pairs, in ix-xii, those of x approxi- 
mately as large as those of ix (? always). 

The two Indian species are immediately distinguishable by the 
position and extent of the clitellum and ridges of puberty. 

3, Allolobophora (Allolobophora) caliginosa {Bav^ L typica. 

1909, JSelodrilus {Allolobophora,) caliginosus t typioa^ Michaelsen,, 
Mem. lud. Mus. i, p. 245. 


1895. Allohboplm'ii ealigimsa (part.), Beddard, Monog. p. 699. 

1900. Helodrilus {Atlolobophm’a) caligmosm (towws), Michaelsen,, 
Tier, x, pp. 482, &3. 

Length 60-160 mm. ; diameter 4-6 mm. Segments 104-248. 
Colour very variable in life, grey, flesh-coloured, brown, yellowish, 
slate-blue, but never pui'ple. Prostomium epilobous tongue 
cut ofi behind. Dorsal pores from 9/10 or less often S/9. Setjc 
closely paired, the lateral especially closely ; aa greatex* tliari hv. ; 
df?=;half the circumference or somewhat less. Olitellum saddle- 
shaped, xxvi, xxvii, or xxviii to xxxiv or xxxv (= 7-10 ). Tubercles 
of puberty two pairs on xxxi and xxxiii. Male pores in transverse 
slits, on usually much elevated glandular areas, which take up 
xiv-xvi (these areas seldom slight and inconspicuous, not ele- 
vated). Spermatheeal pores two pairs, in 9/.10 and 10/11, on aL 
Setse ah of ix, x, and xi usually on broad papillfe (and so also some 
of those in the clitellar region ?), transformed into genital setm, 
grooved, somewhat lojiger and thinner than the normal setm,' 
slightly curved. 

Septa 5/6-9/10 thickened, 7/8 most so. Seminal vesicles of ix 
and X small. 

Distribution, Simla. 
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a, subsp. trapezoides (Ant. Dug.), 

1909. Kelodrilm (AUolohophora) oaligmosiisi.tnipezoides^M\Q\i^^\-‘ 
sen, Mem. Ind. Mus. i, p. 245. 

1914. Ildodnlus {AUolohophora) caliglnosiis f. trapezouhs^ Stephen- 
soiij Hec. Ind. Mus. x, p. 363. 

1916. Hdodrilus {AUolohophora) caliginosiis f. trapezoides ^ Prasliad, 

J. Bonihay Soc. xxiv, p.495, pi. i, figs. 0,9-12; pl.ii,fig. 1. 

^ Helodrihis {Allolobophora) caUginosics subsp. trapezoides^ 
Stephenson, Eec. lixd. Mus. xiii, p. 413. 

1917. Melodrilus caliginostis, Stephenson, Quart. J. Mic. Sci. Ixii, 

pp. 269, 279, pi. xix, figs. 6, 10. 

1919. Helodriliis mliginosuSf Stephenson & Prashad, Tr. Eoy, Soc. 

Ediii. lii, p. 470, pi. figs. 12, 13. 

1920. Helodrilus caliginosus var. trapezoides^ Stephenson, 3Iem. 

Ind. Mus. vii, p. 200. 

1922. Helodrilus {AUolohophora) caliginosus subsp. trapezoides^ 
Stephenson, Eec. Ind. Mus. xxiv, p. 440. 

1895. AUolohophora caliginasa (part.), Beddard, Monog. p, 699. 

1900. Helodrilus (Allolobophora) caliginosus ?Ir«nesoito,Michaelsen, 
Tier. X, p.' 483. ' ‘ 

Tubercles of puberty conjoined to form a wall from xxxi to 
xxxiii or xxxiv. Otherwise as in the f. typica, 

Hemcirl's, The ridges may be formed of imperfectly fused 
tubercles ; or they may extend forwards to the anterior limit of 
the clitellum, becoming more cut up into tubercles in the anterior 
segments. The pharyngeal gland cells have been studied by 
Stephenson (87), and "the calciferous glands by Stephenson and 
Prashad (91). 

Disirihition. Gilgit; Gurez,Gaudarbal,Anchar Lake (Kashmir); 
Lahore, Perozepur, Peshawar, Mardan (Punjab and N.W. Frontier 
Prov.) ; Simla, NainiTal (W. Himalayas) ; Mt. Abu (Eajputaua) ; 
Ootacamund (Nilgiris). The species and its subspecies are widely 
distributed over the whole world. 

4,‘ Allolobophora (Allolobophora) prashadi (Stepdi.X 

1922. Helodrilus {AUolohophora) prashadi^ Stephenson, Eec. Ind. 
Mus. xxiv, p. 440. 

Length 62 nun.; diameter 3 mm. Segments 133. Colour grey 
with a slightly pinkish tinge. Prostomium proepilobous. Dorsal 
pores from 4/5 or 5/6. Setje closely paired ; m = nearly twice 

ah is greater than dd is less than half the circumference. 

Clitellum from 1/n xxiii or xxiv to xxxii or xxxiii (= 9 to moi'e 
than 10), saddle-shaped; ridges of puberty xxix-xxxi. Male 
pores on very prominent hemispherical papillse on xv, which 
encroach also on xiv and xvi; centres of the papillae Just outside 
the line 5. No spermathecal pores. Ventral setae of xii, and 
sometimes those of xi and x, situated on papillae. 

Septa 6/7”8/9 much thickened, 9/10 fairly thick, and succeeding 
septa as far as 13/14 gradually diminish in thickness.' Gizzard 
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occupies xvii and xriii. Testes and funnels free in x and xi. 
Seminal vesicles in ix, x, xi, and xii ; those in x the smalles^, 
though not much smaller than those in ix ; those of xi and xii 
much lobulated. No spermathecoe. The lateral sette ol: xiand xii 
0*76 mm. long, almost straight, fairly sharply pointed, the distal 
portion grooved (type of the clitellar setm of Lumhrieus terrestris), 

Eemarlcs. This species disagrees with the great majority, of the 
subgenus, and resembles Bimastus, in having no spermathecie. 

Distribution. Gandarhal, Kashmir. 

Subgen. DEKUEOBiEisrA Wisen em. Eosa. 

1895. Allolobophom (part.), Beddard, Monog. p. 098. 

1900. Dendrobcena (subgen.), Michaelsen, Tier, x, p. 488. 

1910. Dendrohmia (subgen.), Michaelsen, Amiuaire Miis. St. 
Petersh. xv, p. 4. 

Skin mostly with red pigmentation. Prostomium usually epi- 
loboiis, seldom tanylobous. Setae mostly widely paired or separated, 
seldom closel3'’ paired. Spermathecal pores in c or seldom 
absent, usually two pairs in 9/10 and 10/11, occasionally with 
one or two additional pairs in neighbouring segments. Gizzard 
extending over more than one segment. Usually three pairs of 
seminal vesicles, in ix, xi, and xii ; seldom (onl}?- where there are 
widely paired setae) a fourth pair in x, which are then much 
smaller than those in ix. 

The two Indian species are immediately distinguished by the 
position of the clitellum. 

5. Allolobophora (Dendrobaeiia) kempi 

1922. Helodrilus (Dmdrohcsna) /cemjjf, Stephenson, Rec. Tiid. Mus. 
xxiv, p. 441 ; text-fig. 5. 

Length 91 mm.; diameter 6 mm. Segments 12S. Colour 
light grey, non-pigmented. Prostomium epilohoiis rj, tongue not 
cdosed behind. Dorsal pores from 9/10. Seim small; anteriorly 
aa=z^hc = ed; behind male apertures the distance between 
the setae of a pair increases, and becomes still larger behind the 
clitellum ; in middle of the body the setm are no longer paired, 
to f cta^l^-l^Jjc^2cd; dd = -^-t of the circumference. 
Nephridiopores just above line of setae h. Clitellum saddle-shaped, 
xxix-xxxiv (= 6) ; ridges of puberty indistinct, perhaps equal in 
extent to clitellum. Slale pores as transverse slits on xv, w^ith 
tumid anterior and posterior lips, the slits reacdnng from the line 
of h to that of c. Spermathecal pores in 9/10 and 10/11, in line 
with setm d. 

Septa 5/6-15/16 thickened, 6/7-'8/9 most so. Gizzard occu- 
pying segments xvii and xviii ; oesophageal pouches in x, prolonged 
back as calciferous glands, not set oil from the tube, in xi and xii. 
Last heart in xii, smaller than that in xi, and at a deeper level. 
Testes and funnels free in x and xi. Seminal vesicles four pairs, 
in ix-xii, those of x equal in size to those of ix. Spermathecm in 
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X and xi as small round sacs sessile on the body-wall. Ventral 
setiB^ of XV slightly modified ; a faint sculpturing of the distal 
portion of tlie shaft by a numerous series of transverse markings, 
slightly jagged and convex towards the insertion of the seta. 

Distribution. Kufri, Simla Hill States. 

6. Allolobophora (Dendrobsena) rubida {8av) f. typica. 

1909. JSeloclrilus {Dendrobcena) ruhidm f. typica, Michaelsen, 
Mem. Ind. Mus. i, p. 248. 

1895. Allolobophora hocehii, Beddard, Monog. p. 705. 

1900. llelodrilus {DcndrohcBna) rubidm, Michaelsen, Tier, x, p. 400. 

Length 50-60 mm. ; diameter 3-4 mm. Segments 50-100 ; 
body cylindrical. Colour pale red dorsally. Prostomium epilo- 
bous |. Dorsal pores fi'om 5/6. Setae widely paired ; aa=l| ah^ 
5c=26*c?, cd greater than a5; fZc?=4c<^. Clitellum from xxvi or 
xxvii to xxxi or xxxii ( = 5-7). Tubercles of puberty on xxix and 
XXX, Male pores with small glandular areas couhiied to xv. 
Spermatbecal pores two pairs, in 9/10 and 10/11, in c. Setae ah 
of xvi usually on large broad papillae, transformed to genital setae, 
0*6 mm. long and 20 p. thick, bent in a simple curve distally, 
otherwise almost straight, grooved. 

Distribution. ISTaini Tal, W. Himalayas. 
a. £. snbrubicunda (Eisen). 

1909. Melodrilus {Dendrobisna) 7'ubidtisf.suhnibion7ida,Mich.iielsmf 
Mem. Ind. Mus. i, p. 248. 

1895, Allolobophora subruhicunda, Beddard, Monog’. p. 707. 

1900. Melodrilm {Deudrobmia) mbidus var. suhrubicimda, Michael- 
sen, Tier, x, p, 490. 

Length 65-90 mm. ; diameter ca. 4 mm. Segments 60-110 ; 
body more or less flattened, especially in the cditellar region. 
Colour light to deep red, Prostomium epilobous |-|. Clitellum 
XXV or xxvi to xxxi or xxxii (= 6-8)^ liidges (“walls”) on 
xxviii-xxx. Genital setae of the previous form, 0-8 mm. long.. 
Otherwise as for the f. typica. 

Distribution. Simla, W. Himalayas ; Sandakphu and Phallut,. 
Darjiling Dist., E. Himalayas. 


Subgenus Eophila liosa. ' 

1895. Allohbophoj'a (part.), Beddard, Monog, p. 698. 

1900. Eophila (siibgen.), Michaelsen, Abb. Ver. Hamburg, xvi,. 

p. 9. 

1900. Helodrilus (subgen.), Michaelsen, Tier, x, p. 495. 

1910, Eophila (subgeii.), Michaelsen, Annuaire Mus. St. P^tersb. 
XV, p. 4. 

Clitellum extending to at least 32/33, mostly further back. 
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Spermathecal pores seldom absent, usually 2-7 pairs or pairs ot* 
groups, in cd^ or, if iji groups, partly in and pai’tly above cd, 
Gizzard taking up more than one segment, Seuiinal vesicles two 
pairs, attached to septa 10/11 and 11/12, in xi and xii. Sperma- 
thecae usually present — if absent, clitellum extending back some 
distance behind 32/33, Mostly worms of moderate size, un- 
pigmented. 

7. Allolobopliora (EopMla) mariensis {Btepli.y 

1917. Melodrilus {Helodrilus) manensis, Stephenson, Rec. lud. 

Miis. xiii, p. 414 ; text-tig. 6. 

Length oa. 100 mm. ; maximum diameter 6 mm. Segments 151. 
Colour greenish grey, clitellum buff. Antei'ior end tapers 
rapidly, posterior end cut ofl; straight, four segments visible on 
the flat posterior end. At and behind the middle a section is 
four-sided, the dorsal side being the longest; towards the hinder 
end all the surfaces are concave. Prostomiiim epilobous "3-. 
Dorsal pores from 4/5. Setse closely paired ; l^hc or nearly ; 
in front of clitellum the lateral pair are below the lateral line 
of the body, in middle of body they are about in the lateral line, 
and towards the hinder end above it, but below the clorso-Iateral 
angle of the body. Clitellum xxvii-xxxiv (=8). Tubercles at 
the site of the ventral setae of all the clitellar segments except the 
last, almost forming a ‘‘ wall ” on each side ; ventral setal bundles 
of X and xi, or of ix, x, and xi, also seated on glandular cushions. 
Male pores on large round papillae on xv, the papillae also taking 
up parts of xiv and xvi, the pores outside the line 6, Bperma- 
thecal pores in 9/10 and 1 0/1 1, in line with ecL 

Septum 5/6 somewhat thickened, 6/7 considerably so, 7/8, 8/9, 
and 9/10 very strong, then diminishing in thickness. Gizzard in 
xvii, xviii, and a small part of xix, tirm and cylindrical. OSso- 
phagus swollen in x, and in addition a small pair of yellowish 
projections (crypts) opening into the gen enil lumen; msophagus 
ridged inteimaily from vi backwards to xii. Last heart in xii. 
Seminal vesicles of moderate size, in xi and xii. HpermathecfO 
two pairs, small, ovoid, sessile, at the anterior borders of x and xi* 

Distnhution, Murree, W. Himalayas. 

Subgeuus Bimastus //. F. Moore, 

1895, Alhlobopkora (part.), Beddard, Monog. p. 69S. 

1900. BimasUis (subgen.), Miehaelsen, Tier.'x, p. 501. 

1910. Bimastus (subgen.), Miehaelsen, Annuaire Mus. St. P^tersb. 

XV, p. 4. 

Clitellum extending back to at most 32/33, usually not so far. 
Tubercles of puberty wanting or not obvious, not sliarply 
defined. Gizzard taking up more than one segment. Two pairs 
of seminal vesicles, attached to septa 10/11 and 11/12, in xi 
and xii. No sperniatheote. IJsually small worms, with reddish 
pigmentation. 
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Key to the Indian species of the suhgenus Biniastas. 


1. No tubercles or ‘‘ walls” of puberty A. {B) eimiL 

Tubercles or walls present ' 2. 

3. ‘‘ Walls” or tubercles on xxviii and xxix only. . A. (B.) constricta. 
Walls ” or tubercles beginning on xxv or xxvi 
and extending to xxix or xxx 3. 


3. Clitellnm on xxv-xxxii (= 8) ;«/>»=: A. (B.) indica. 

Clitollum on xxiv-xxx (= 7) ; ah greater than cd. A. {B.) parm. 


8. Allolobophora (Bimastus) constricta Bosa. 

1909. Ilelodrilm (Bimastus) eonstriotus^ Michaelsen, Mem. Ind. 

Mils, i, p. 240. 

1910. Ilelodrilus (Bmiastus) constrieinsy Michaelsen, Abb. Ver. 

Hamburg, xix, p. 104. 

1910. Ilelodrilm (Bimastus) constrietusy Stephenson, E,ec. lud. Mus. 

xii, p. 353. 

1933. Ilelodrilm (Bimastus) constnctus, Stephenson, Rec. Ind. 

Mus. xxiv, p. 442. 

1895. Allohhophora constricta j Beddard, Mo nog. p. 711. 

1900. Ilelodrilm (Bimastm) Michaelsen, Tier, x, p. 503. 

Length 20-30 mm. ; diameter 3 mm. Segments 90-105. Colour 
red dorsally, especially in the anterior part of the body. Pro- 
stoniium epilobous Setm uidely paired; he greater than edy cd 
greater than ah. Dorsal pores from 5/6. Clitellnm xxvi-xxxi 
(=6). No tubercles of puberty. Male pores with conspicuous 
glandular areas. Sets ah of xvi usually on large broad indis- 
tinctly limited papillae. 

Bemarlcs. Some of my specimens did not agree very closely 
with the above diagnosis ; the clitellnm extended as far as xxxii 
behind, including the whole of the segment dorsally and half or 
two-thirds of it ventrally ; there was no pigmentation, and the 
papillos ill the region of setm ah of xvi were wanting. 

Blstrihution, Simla Hills, W. Himalayas ; Darjiling, E. 
Himalayas ; Ootacamiind, Nilgiris. 


'9. Allolobophora (Bimastus) eiseui (Levins.). 

1909. lielodrilus (Bimastus) eiseni, Michaelsen, Mem. Ind. Mus. 
i, p. 246. 

1916. Edodrilus (Bimastus) eiseni, Stephenson, Bee. Ind. Mus. 
xii, p. 352. . 

1895. Allolobophora eiseni, Beddard, Blonog. p. 705* 

1900. Ilelodrilus (Bimastus) eiseni, Michaelsen, Tier, x, p. 503. 


Length 30“48 mm,; diameter 2-4 mm. Segments 75*110. 
Colour dorsally a bright violet. Prostomium tanylobous. Dorsal 
pores from 5/6. Setm closely paired. Clitellum from xxiv or xxv 
to xxxii (== 8-9). No tubercles of puberty. Male pores with 
•conspicuous glandular areas. 

Distribution. Naini Tal, Painsur (both in Kumaon Disb., W. 
Him^ayas). 
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10. Allolol3opliora (Bimastiis) indica {MicliS). 

lS09. Ilelodrilus [Bimastus) indiaiSf Michaelsen, Mem. Ind. Mus, 
i, p. 246. 

1907. Helodnlits {Bimasttis) indmis, Micliaelsew, Mt. Mils. Haul" 
burg, xxiv, p. 188. 

Length 58-75 mm. ; maximum diameter ca. 6 mm. Segments 
87-107. Colour grey, unpigmented. Prostomium epilobons if; 
tongue not closed behind, lateral borders of tongue convergent 
behind. Dorsal pores from 5/6. Setse closely paired ; aa^bc=^ 

; ah:=zcd^Q 2 L, ^aa. Clitellum saddle-shaped, xxv-xxxh (=8) ; 
on xxxii only developed dorsally. G-landiilar cushions on xxvi- 
XXX, internal to the ventral borders of the clitellum, extending 
from internal to a to outside- I (extending further outward 
beyond h than inwards beyond u); smaller on xxvi. Male 
pores as deep transverse clefts on xv, between h and c but 
nearer 6, on broad longitudinal glandular cushions which include 
xiv and xvi. Sperraatophores may be borne on the surface of 
the body lateral to the male pores ; they are irregular discs 
somewhat longer than broad. 

Gizzard in xvii and xviii. Calciferous glands not set off from 
the oesophagus. Seminal vesicles large, in xi and xii. Sperma- 
tbeesB absent. 

Bemarhs. This is rather an aberrant member of the subgenus, 
and inclines towards Eo^liila in size and pale colour. It seems 
to be closely allied to A, {B.) si/riacci Eosa, the chief distinction 
being the arrangement of the setae. 

Distribution, Calcutta. 


11. Allolobophora (Bimastus) parva Eise^i, 

1909. HehdrUus {Bimastus) parvus^ Michaelsen, Mem. Iiid. Miis. 
i, p. 248. 

1914. Melodriltts {Bimastxis) parvus, Stephenson, Eec. Ind. Mus. 
X, p. 36;3. 

1916. Helodrilus {Bimastus) parvus, Stephenson, Re(% Ind. Mim. 

xii, p. 352. 

1916. Ilelodrilus {Bimastus) ‘parous, Prashad, J. Bombay Boc. 

. xxiv, p. 497, pi. i, figs. 8, 13, pi. ii, %. 2. 

1917. Ilelodrilus {Bimastus) pax^viis, Stephenson, Eec. Jiid. Mus. 

xiii, p. 414. 

1917. Helodrilus parous, Stephenson, Quart. ISIic. Sci. Ixii. 
p. 278, pl. xix, tigs. 7, 8. 

1919. Helodrilus parvxis, Stephenson and Prashad, Tr, Hoy. Soe. 

Edin. lii, p. 474, pl. fig. 11. 

1920. Helodrilus panms, Stephenson, Mem. Ind, Mas. vii, p. 260. 
1922, Helodrilus (Bhnastus) parmis, Stephenson, Hec. Ind. Mus. 

xxiv, p. 442. 

Allolobophora pawn, Beddard, Monog. p. 705. 

1900. HelodiHlus {Bimastus) parvus, Michaelsen, Tier, x, p. 602. 

Length 25-40 mm. ; diameter 1-2 mm. Segments 85-111^ 
usually about 90. Colour brownish red. Proatomitim epilobousi 
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Dorsal pores from 5/6. Setae paired, the dorsal closer 
than tiie ventral; a6=±|cfa='J6<5=l|{?rZ ; c/c?=nearly half the 
circumference. Clitelhim saddle-shaped, xxiv or xsv to xxx, and 
may even encroacli on xxxi dorsally ( = 6 to more than 7) ; 
tubercles or walls ” fi'om xxv or xxvi to xxix or xxx. Male 
pores with small but distinct glandular areas. Ventral body- wall 
of xiv-xvi greatly thickened and glandular. 

ISTo septa specially thickened. Seminal vesicles compactly 
racemose, 

Eema7*lcs. Sfceplienson has studied the pharyngeal gland cells 
(87), and Stephenson and Prashad the calciferous glands (91). 

Dkirihutmu Gorai, Srinagar (Kashmir); Peshawar, Mardan 
(ISf.W. Frontier Prov.); LaWe, Lyallpur, Ferozepnr (Punjab); 
Kasauli, Barogh, ISTaini Tal (W. Himalayas) ; Partabgarh 
(S. Bajputana). 


2. Genus OCTOLASIUM Orhij em. Horn* 

1895. Allolohophora ( part.), Beddard, Monog. p. 691. 

1900. Octdamm, Michaelsen, Tier, x, p. 504. 

1910. Octolaskm, Michaelsen, Aiinuaire Mus. St. Pt5tersb. xv, 

p. 10. 

1917. OctoUishmf Michaelsen, Zool. Jahrb. Syst. xli, p. 40. 

Prostomium mostly epilobous, seldom tanylobous. Setse 
usually separated, seldom closely paired. Tubercles of puberty 
fused to form w^alls. Spermathecal pores in c or between c and 
(I or somewhat below c. Gizzard taking up more than one 
segment. Testes and funnels usually enclosed in two pairs of 
testis sacs; if no sacs, the septa of the testis, segments united by 
horizontal bands, or fused at their borders so as to form 
narrow chambers. Four pairs seminal vesicles, in ix-xii. 

Distnhution, In India only I’ecorded from Simla. Outside 
India is endemic in Southern Europe. 

1, Octolasium lacteum Oi'Uy. 

1909. Octolasium lactemi, Michaelsen, Mem. Ind. Mus. i, p, 248. 

1914. Octokmum lactetmi^ Stephenson, Eec. Ind. Mus, x, p. 864. 

1922. Octolasium lactettmf Stephenson, Uec. Ind. Mus, xxiv, p. 448^ 

1895. Allolohophojrc profuga^ Beddard, Monog. p. 712. 

1900. Octolasium lacteum, Michaelsen, Tier, x, p. 506. 

Length 40-100 mm. ; diameter 3-5 mm. Segments 100-165. 
Colour bluish grey, milky, seldom reddish brown. Prostomium 
epilobous seldom tanylobous. Dorsal pores from 8/9, 9/10, 
or 10/11, Setae widely paired to separated; in general ah 
equal to or greater than he, he smaller than ccl ; in the anterior 
part of the body the pairs are distinct, ah smaller than he, he 
greater than cd, Clitellum xxx-xxxv (= 6) ; “ walls ” xxxi-xxxiv, 
often encroaching to a greater or less extent on xxx and xxxv.. 
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Male pores usually with large glandular areas, which encroach 
on xiv and xvi. Spermathecal pores two pairs, in 9/10 and 
10/11, in line with c. 

Testis sacs present. 

Distribution. Simla and neighbourhood. 


3. Genus ITJMBEICUS L. em. Eisen. 

1895. Lumhricm, Beddard, Monog. p. 721. 

1900. Lumbricus, Michaelsen, Tier, x, p. 508. 

1910. LumhriGm^ Micbaelsen, Annuaire Mus. St. Petersb. xv, p. 10. 

p. 10. 

1917. Micbaelsen, Zool. Jabrb. Syst. xli, p. 41. 

Usually darkly pigmented. Prostomium tanylobous. Ventral 
and lateral setae closely paired. Clitellum saddle-sbaped. 
Tubercles of puberty fused to form walls. Male pores between 
h and female pores immediately outside h. Spermathecal 
pores two pairs, in 9/10 and 10/11, in cd. Gizzard taking up 
more than one segment. Testis sacs fused to form a single 
median chamber in x and xi. Seminal vesicles three pairs, in ix, 
xi, and xii. 

Distribution. In India the genus is represented by only a single 
peregrine species, in the Nicobar Islands. The genus is endemic 
in Europe. 

1. Lumbricus rubellus E'offmstr. 

1891. Lumbricus rubellus, Eosa, Ann. Hofmus. Wien, vi, p. 381* 

1895, Lumbricus rubellus, Beddard, Monog. p. 722. 

1900. Limxbricus vuhellm, Micbaelsen, Tier. X; p. 509. 

Length 70-150 mm. ; diameter 4-6 ram. Segments 85-150, 
Colour dorsally bright reddish brown to violet, slightly iridescent. 
Dorsal pores from 7/8. Setae in general fairly slender and closely 
paired, the lateral somewhat moz’e closely than the ventral ; 
he or a trifle more, 6c ^approximately bah and ; c?c?=:half the 
circumference. Clitellum from xxvi (seldom) or xxvii to xxxii 
(= 6 or 7). Walls” from xxviii to xxxi, usually broader on 
xxviii and xxx and somewhat more elevated. Male pores 
inconspicuous, without glandular area. 

Septa 6/7-^14/15 (?) somewhat thickened. 

Distribution. Nicobar Islands. 



ADDENDA. 


Oa p. 107 the following key is to be added: — 

. Key to th& Indian species of Aulodrilus. 

1. Oar-sliaped setse present, but not in the anterior 

dorsal bundles ' A, remex. 

Oar-sbaped setjB, if present, occur only in the 
anterior half of the body 2. 

2. Needles of dorsal and ventral bundles single- 

pointed ; no oar-shaped setae recorded ; male 

pores on X A, stepliensoni . 

Needles of dorsal and ventral bundles mostly 
bifid; oar-shaped setae in anterior half of 
body ; male pores ou vii A. hashL 


On p. 108 descriptions of two additional species of Aidod^ihis 
are to be inserted, as follows : — 

2. Aulodtilus kashi MeJira. 

1922. Aulodrilm Imshi, Mehra, P, Z. S. 1922, p. 946, pis. i~iii,. 
figs. 1-12, text-figs. 1-7. 

Length 20-28 mm. ; diameter 0*26 mm. near anterior end, 
0'13 mm. near hinder end. Segments 31-70. Anus wide, 
terminal, Sebm begin in ii ; in dorsal bundles 8-10 in number, 
of throe kiiids ; (1) capilliform (these usually absent from the 
first two or three bundles), ea. 100 /a long, slightly sickle-shaped ; 
(2) needles, 75-92 p long, with double curve and forked distal 
extremity, nodulus distal (distal ; proximal :: 1 : 2), outer prong 
shorter and much thinner than inner, some appearing singly- 
pointed ; (»^) oar-shaped setse, less numerous than the others, found 
iti the segments of the anterior half of tlie body, 66-80 p long, 
flattened at the distal end, which may be either rounded or bluntly 
pointed, nodulus distal (1:2). Ventral set© are crotchets of the 
usual form, 60-100 p (the higher measurement in the anterior 
half of the body), the inner prong four times as thick as the 
outer, which appears as a fine process as long as or nearly as long 
as the inner ; the shaft shorter and more curved in the posterior 
part of the body than in the anterior ; nodulus distal (2 : 3 or 
1:2). Penial setm are the modified ventral setm of segment vii, 
usually tw^o per bundle, ca. 0*25 min. long, the shaft slightly 
curved, the tip pointed ; distal portion somewhat broader (12 p) 
than proximal, with hlade-like inner and thickened outer edge ; 
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proximal part of shaft 7 thick. Clitellum includes segments vii 
and ■viii, Spermiclucal chamber as a midventral depression quad- 
rangular in shape on vii. 

A large portion ol: the body-eavity of segment vi is separated 
off laterally and ventraliy from the smaller peri])heral portion, 
and contains all the orgaiis belonging to the segment; it is tilled 
with a huge mass of developing sperms. The dorsal vessel runs 
on the left side, near the ventinl vessel, except in the first six 
segments; commissural vessels are present throughout the body; 
in segment vi a pair of hearts between dorsal and ventral vessels ; 
no cutaneous plexus; no supra-intestinal or sub-intestinal vessels.’ 
The cerebral ganglion is deeply cleft in front, slightly so behind. 
The testes are in vi, the ovaries in vii. Vas deferens in vii, 
short, slightly curved, opening behind into th^ atrium. Atrium 
an ovoid chamber, passing into the atrial duct, which is much 
convoluted and enclosed in the coelomic sac, a chamber surrounded 
by a muscular sheath ; terminal portion of the atrial duct 
evaginable as a penis. The prostate, a solid mass surrounding 
part of the vas deferens and most or all of the ventral and ])art of 
the dorsal surface of the atrium, communicates with and dis- 
charges into the atrium. Sperm-sac median and dorsal, occupying 
vii and viii; ovisac in viii. Spermathecae in vi; ampulla sac-iike; 
•duct narrow, about one-third the length of the ampulla, opening 
to the exterior about the middle of the length of the segment. 

Distribution. Benares ; found living in tubes. 

B. Anlodrilus stephensoni Mehra, 

1922. Auhdrilus stepliensonij Mehra, P.Z. S. 1922, p. 96B, pi. iii, 
fig. IS, text-figs. 8, 0. 

Length 17*5 mm. Segments 56. Dorsal seta? begin in ii, 
3-9 per bundle, 2-3 hair setje and 1-6 needles ; tlie needles 
singly pointed, shorter than the hairs, the nodulus distal (1 : 2). 
Yentral setae similar to the dorsal needles. Penial setm the 
modified ventral setce of x, 1-2 per bundle, resembling those of 
A. /ccisJii Spermiducal chamber very shallow, on x. Sperma- 
thecal apertures on ix. Clitellum includes segments x and xi. 

Hearts in viii; lateral commissures throughout the body. 
Sexual organs three segments further back than iu the previous 
species ; the peripheral portion of segment ix separated off hy a 
partition, as that of vi in A. kasJiL 

Remarks. Described from a single specimen, found along with 
■the last. 

Distribution. Benares. 
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AU names printed in italics are sjnonyins. 


ixboreiisis (Plutellus), 
171. 

aboi’i an us (E uLypbcjeus), 
42S. 

Amwthodnlklm, 479. 

Acan til odri linte, 1()3. 
aean tb ud r i loid es (Mega- 
soolex), 228. 

achenooUi (G-lyphidrilus), 
491. 

f/of/stis {PericJuafa), 298. 
adami ( Megascoles), 229. 
/Eoloaonia, 10. 
Jilolosoinatidm, 40. 
inqualis (Kais paraguay- 
eiisis var.), 62. 
mqiiiseta (Pristina), 71, 
ailinis (Benhamia% 471. 
affiriis (Bieln^aster), 471. 
alliiiis (T)ravwla), 133. 
alii 11 i s ( Ery tl 1 need ril us 
sucloriu.s var,), 466. 
affiiils ( HQploahm(dla)t 
4()6. 

offiHls 809. 

aliinis (Porionyx pokhri- 
nmia var.), 850. 
agnesm (Pontudrilus), 
^ 182 . 

aitkeni {Benhmia), 873. 
aitkeni (Octoclia'tusX 
378. 

uitkeni (Oetoeliaitus (Oe- 
tochajtuides)), 373. 
aUitus (Perionyx), 323. 
albida (Nais), 111. 
a 1 exan d ri {Amynias ) , 
291. 

aloxandri (Pheretima), 
291. 


Allolobopliora, 498, 500, 
502, 503, 504. 
A/lokfbopkom, 498, 507. 
Allurus, 49S. 

A my n tan, 288. 
andainaneniisis (Phere- 
tinia), 292. 

cindersoni ( Euty phoeus), 


aude.r.soni (Pheretiina), 

293. 

annandalei (Ohseto- 
gaster), 49. 

‘annandalei (Drawida), 
132. 

annandalei (Eut;^'phoeus), 
430. 

annandalei (€rlyphi- 
drilus), 491. 

mma/iidaUi (Megascolex), 
282. 

annandalei (Megasco- 
iides), 105. 

annandalei {Pcr'miy'- 
chdla), 324. 
annandalei (Perionyx), 

324. 

annulatus (Perionyx), 

325. 

oMomah (ffophchcBtella), 
46’8, 

anoni ala (Pheretiina), 

294. 

anoinalus (Erytliraio- 
drilus), 458. 

appendiculata (A7r/s), 82. 
appendiculata (Slaviua), 
82. 

aquatilis (Plutelius), 
173. 


arboricola (Perionyx), 
33G. 

areu(S (Pontodrilus), 
ISO. 

a i'mata (^PencJiata ), 

259. 

arniatm (Megascolex), 
259. 

ashvvortln (Eucliobo- 
gaster), 405 

asperqilliim (Penchesta), 
30i. 

Aniodrilus, 106. 

Aulophorus, 90. 


hahamensis (Diwida), 
142. 

hoha.me7im {Momli- 
gastci'), 142. 
baiiiii (Perionyx), 326. 
barhadmsis {Pei'ichcsta), 
301. 

harlmleoms ( Pherefci ma), 
300. 

barhademls (Pheretiina 
Iniwayana subsii.), 300. 
barkndensis (Enehy- 
trmus), 113. 

barkndensis (Eudichogas- 
ter), 408. 

barkndensis (Nais para- 
guayensis var.), 63. 
barkndensis (Octo- 
cbintus), 373. 
barkndensis (Oetochaetas 
(Octoebmtoides)), 373. 
barodensis (Eudicho- 
gaster), 409. 

barweili (Erawida), 133. 
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barwelli {MoniligmtCT ) , 
133. 

ha$tianns (Eutyplioeus), 
442. 

Beatrix (Ootochoetus), 
376. 

Beatrix (Octocha'tus 
(Octocbietoides)), 37(i. 
heddardii {JSloiiUigaster ) , 

133. 

bengaknse (..Eolosoma), 
41. 

bengalensis , (Chaeto- 
gaster), 49. 

bengalensis (Etidicho- 
gaster), 410. 

hengalmim (Eutyplioeus), 
465. 

Benhcmia, 402. 
JBmhainhKS, 363. 
bergtheili (Megascolides), 
196. 

bermudensis (Ponto- 
drilus), 189. 
bicincta (Pheretima), 

294. 

bidens (Howasoolex), 
366. 

hiioy&siifii,{HoplochaieUa\ 

462. 

bifoTeatus (Erythrseo- 
drilus kempi var.), 462. 
bifoveatus (Aiegaseolex), 

230. 

Bilimha, 490. 

Bimastiis, 504. 
birmanica {Berlchieia), 

295. 

birmanica (Pheretima), 
295. 

birmanicus {Amgnias)^ 
295. 

hisenalis (Amyntim), 298. 
biserial is (JPeriehaia), 
298. 

hiserialis (Pheretima), 
298. 

bishambari (EutypboenB), 
431. 

bishambari {Octoclicetus]^ 
398. 

bishambari (Eamiella), 
398. 

bimqlnata (BericlKsta), 
259. 

hoecMi (Allolobopbora), 
503. 

bolaui (Biebogaster), 472. 
bonaccordensis (Alega- 
scolex traTancorensis 
Tar.), 277. 


Botbrioneiirimi, 102. 
bouniei (Amyntas), 29G. 
honmei (Brawida), 150. 
bournei (Brawida. pellii- 
cida var.), 150. 
boiirnei (Brawida 
cidusy^Y.) 150. 
bourn ei {Moni ligasler)^ 
160, 

bournei {Benchata), 290. 
bournei (l^lieretima), 290. 
Brackiodnkis, 74. 
bmchycycla {Bmdutta), 
231. 

bracbycyclus (Mega- 
scolex), 231, 
Branchiodrilus, 74, 
Brancbiiira, 98. 
brsviseta (Naidium), 67. 
breviseta 67. 

browni (Eupolygaster), 

120 . 

brunnea (Brawida), 134. 
bulbosa (Eriderioia), 111. 
burcbardi (Brawida), 
134. 

hiirMlii (Woodwardia), 
186. 

burkilli (Woodwardia), 
185. 

burliarensis {Berioh<sio)^ 
297. 

burliarensis (Pheretima), 

297. 


cteca (Nais communis 
var.), 57. 

cferuleus (Megascolex), 

232. 

caliginosa (Allolobo- 
phora), 500, 501 . 
caliginosa (Allolobo- 
phora( Allolobopliora) ), 
1. typica, 500. 
caliqinosus (Belodrilns), 
601. 

caliginos'us {Helodrilm 
(Allolobopliora)), f. 
typica, 500. 

caligiimus ( Helodnhts 
(Allolobophora)) {iypi~ 
oils), 500. 

campanulata {Berickesia), 
304. 

campester (Megascolex), 

233. 

carinensis (Ammtas), 
297. 

carinensis (PericlKsia), 
297. 


carinensis (I’beretiitia), 

297. 

car 1 n icluicl i (Ph’idericia) , 

112 . 

castclbinus (Octocbjctus), 
376. 

castcllanus (Oetocbmtus 
(Octocliintoides)), 376. 
ceyJanensis {Crypto* 
d.rUvs), 206, 

cevl«nensis (Notoscolex), 
206. 

cey taken sis {Per iohaia iu- 
dim var,), 302. 
ceylanensis (Perionyx), 
328. 

ceylonica {Perichceta)^ 
*235. 

ceylonica {Porichcsta in* 
dica var.), 302. 
ceylonicus ( M egascolex), 

235. 

ChiBfolmnckiis, 74. 
Obastogaster, 47. 
chalakudia ua (Brawida), 

135. 

cbaperi (Octocbadns (Oc- 
tochpetoides) maindroni 
var.), 383. 

cbaperi (Ootocbcetus 
maindroni var.), 388. 
cbittagongensis (Eudi- 
chogaster), 411. 
Chittagong ianm (Eiity- 
pbmuB), 434* 

chlorina (Brawida), 136. 
cbl ori na (Moinliqasle.r\ 

136. 

cinqiUata {Perichwta), 

236 . .. 

eiiigulatns (Megascolex), 

236, 

cocbineiiHis (Megu8CU)lex), 

237. 

cochirieiisis (l\foga- 
seolides), 198. 
comUm {Perichada)^ 232. 
cmndcits ( Alegasc 'ol e .x ) , 
232, 250. " 
Gomarodrilus, 189. 
comillalmus (Euly- 
pboBiia), 432. 
communis (Nuis), 55. 
eon striat a (Allolobo* 
pbora), 505. 
const licta (Allolobo- 
pbora(Biinast us)}, 505. 
con stfictns ( MclodrUm 
(Biinastus)^ 605. 
coretlirurus (Howji- 
scolex), 367. 
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col*efcbruirus (Ponto- 
scolex), 489. 

crassicystis {Crij'pto- 
clrUns), 207. 

crassicystis (Notosoolex), 

207. 

crawi (Dicliogaster), 474. 

crescentica {Fmch^tct)^ 
304. 

ci'cmitica (Pheretiivia), 
304. 

Criodrilince^ 490. 

Orioclrilinie, 495. 

Criodriliis, 495. 

OrpptodriUda^ 479. 

mpuUfem {Feriolueta ) , 
300. ^ 

curgenais (DichogasLer), 
474. 

curgeasi.s (Megasoolox), 
239. 

Ciirgia, 481. 

(Megascolex), 282. 


claittbullaensis [Crypto^ 

dfUm\ 207. 

daiubullaensis (Noto- 
scolex), 207, 
dmi (Ootocliajfcus), 370. 
clocipiens ( Orypiodrilm ) , 

208. 

clecipiens (Notosoolex), 
208. 

decourcyi(Drawkla), 136. 
PendrobaBna, 502. 
depvessus (Peinonyx), 
328. 

Pero, 87. 

JJerOj 90. 

deslmyesi (Mouiligaater), 

121 . 

Bosmogastor, 119. 
Bichogaster, 470. 
Dichogadcr, 402. 
Biplocardiinaj, 468. 
Diporochajta, 315. 
JHporoclKSia^ 318. 
difcheca (Howascolcx 
corefchi’uri’is f.), 308. 
doriJC (Besmogastor), 
119. 

Brawida, 124. 
dubariensis (Plutellus), 
173. 

dubius {Lampiio), 240. 
dublus (Megascolex), 240. 
duodecimalis (Mega- 
scolides), 198. 
duocleoiinalis (Speuceri- 
ella), 191. 


liiaenia, 498. 

Eisenia, 498. 
eiseni (Allolobophora), 
505. 

eiseni (Allolobopliora 
(Bimastiia)), 505. 
Eiscnidla, 498. 
eiseni (Helodrihis 
(Jiiinastus)), 505. 
elegans (Brawida), 137. 
clegans (Gllyphidrilus), 
491. 

elingitis (Nais), 58. 
eloiigata (PenchcBia), 298. 
elongata (Pberetiina), 
298. 

EHiholoGepJialu&, 105. 
15iieliytra3ida5, 110. 

Eiicliy trains, 11»3. 
Eopbila, 503. 
epMppiger (Pontodriliis), 
ISO. 

apJdppiger (P ontodr i Ins 
bernmdensis f.), ISO. 
c(/idseta (Pristina), 71. 
Erytbrceodrilus, 457. 
esoherichi (Megascolex), 
241. 

Eudicbogaster, 402. 
Emh'Uulte, 162, 485, 
Eudrilinss, 485. 

Eudrilus, 486. 
eugenise (Eudrilus), 486, 
eugenia (Eudrilus), 486. 
eunepbrus (Megascolex), 
243. 

Eupolygastcr, 120. 
Eutypboeus, 420. 
excavutus (Perionyx), 
329. 


fakir (Brawida), 137. 
fald I'er ( Kud ichogastcr ), 
412, 

leai {Amyntiu), 299. 
fcas iVemhsBta), 299. 
fete (lOieretima), 299. 
I’eriuori (Octochsetus), 
378. 

fei’jnori (Octoebsetus (Oe- 
toebaitoides)), 378. 
fiUciseta (Megascolex), 
244. 

Fletclwrodrilus^ 170. 
flmiatilis (Glyphidrilus), 
49L 

foetida (Allolobor>hora}, 
499. 

foetida (Allolobophora 
(Eisenia)), 499. 


foetida {Eisenia), 499. 
foeiidus {Helodrilus 
(Eisenia)), 499. 
fossns (Perionyx), 331. 
foveatiis (Eutyphoeus), 
433. 

foveatus (Perionyx), 332, 
foTeatus {Typhmis), 4^3. 
foveatus ( Typhesus), 433. 
Eriderieia, 111. 
friderici (Brawida), 138. 
friderici {Uoniligastcv), 
138. 

fulgidus (Eutyphoctts m- 
nandaUi yar.), 439. 
fulgidus (Btitypboeus in- 
commodus var.), 439. 
fulvus (Perionyx), 333. 
funis (Megascolex), 245. 
furoata (Sei'o), 92. 
fureatus(Aulopborus),92. 


gammiei (Eutypheeus), 
434, 

gmimii {Typhmis), 434. 
gammii [TypJmis), 434. 
gaueahiB (Octoch£Btu.s), 
379. 

ganeshsB (Octocbajtus 
(Octochtetoides)), 379. 
GeosGolioidcB, 487* 
ghatensis (Brawida), 138. 
ghatensis (Megascolex 
' trayaneoren.sis var.), 
277. 

gigas (Eutyphoeus), 436. 
G-lossosool€Gid(B, 487. 
Glossoscolecinte, 488. 
Glyphidrilus, 490. 
Gordiodi-ilus, 482. 
gracilis (Perichteta 
(Pleurocbceta?)), 227, 
granclis (Brawida), 139. 
grand is (Mo nUigasier ) , 
139. 

gravelyi (Oomarodrilus), 
190. 

gravelyi (Moniligaster 
desbayesi var.), 123. 
gravelyi (Notoscolex), 

209. 

gravelyi (Perionyx), 334. 
gmenmaldi (Perionyx), 
329. 

gwaliorensis (Nais), 59. 


Haemonais, 78. 
halyi (Megascolides), 174 
halyi (Plutellus), 174. 
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banu’aini (Encbytmus), 
114. 

• liastata ■ (Wooclwardiu), 

186. 

hastatm ( Mer/ascui ides ) , 
186. 

liawayana {Pcrioheeia), 
601. 

hawayaim (Phcrethna), 
300. 

/mva?/amis {Am yntas), 
300, 301, 

Relodnhs^ 498, i>03. 
HomituhifeA', 105. 
heniffieh i ( jEolosoi u a ) ,4 1 . 
hendersoiii ( Alegascolex), 
240. 

(Pont 0(1 r i 1 u s ) , 

180. 

Hesperodriliis, 100. 
Heierochteta, 105. 
heterochicta (Phevetiina) , 
302. 

h e lerochseta {Bamcl la), 
390. 

heterocliieta (Euiidellu), 
399. 

heteroclmim {Amyn ias) , 
302. 

• beteroch Situs (Perionyx), 

335. 

heterochceias (Perionyx 
ahorcmis vai*.), 335. 
bimalayanus (Perionyx), 

336. 

bodgarti (Drawida), J4U. 
bodgarti (Oeioobiutus), 
381. 

bodgarti (Oetochajtus 
(Octocbaitoides)), 381. 
Hoplochada, 467, 
Hoplocbaitella, 467. 
Roploclmiella, 457. 
borai (Megascolex), 247, 
borteiisis (Brancbio- 
drilus), 77. 

bortensis (Lahoria), 77. 
bortonensis (Mega- 
scolex), 248. 
boulleti {Ami/ntas), 304. 
boulleti (Perichasia)j 304, 
boulleti (Pheretinui), 304. 
Howas(3olex, 365. 
bulikalensis (i’ericlueta), 
290. 


ibmbami (Eutyfhceus), 
4.38. 

ipatfiune?isiH (Perionyx), 
' 342. 


Jlyodrilns, 105. 
iinperatrix {Makboi us), 
250. 

i inpora.tr ix ( M (igascolex) , 
250. 

iinperi.ii.sa (Drawida bar- 
welli var.), 134. 
imper/usns {Dvtvfiidn. bar- 
welli var.), 134. 
inaiqualis (Nais peciinata. 
var.), 64. 

incominodus (Eui.y- 
pbceus), 438. 

ineomuiodus ( Typhous), 
438. 

indica (Allolobopbora 
(Bimastus)), 506. 
indica {Benhamia), 414. 
iudica(I)i'iiwiclii vobusta), 
154. 

mdica {Perkheeia), 302. 
incUca {Triy aster), 414. 
indicus (Encbyt ranis), 
il5. 

indtcus (Eudicliogasi er) , 
414. 

indicus (Rclodrilus (Bi- 
mastus)), 506. 
mclicus {Monilimster) , 
154. 

indicus (Plutelliis), 174. 
mornata {HoploclKstella), 
469. 

inornatus (ErytbrSDo- 
clrilus), 459. 

in ornatus (Perionyx), 337. 
iiisignis (Megascolex), 
250. 

insolitus (Megascolex 
varians var.), 283. 
insulam (Pontodrilus), 
180. 

in ternicdius (Perionyx), 
329. 

iris (Bolbrioueuruin), 

102 . 

j acli soni ( CTyptodnlns), 

210 . 

jacksoni {Dcodrilus), 210. 
jacksuni (Notoscolcx), 

' 210 , 

jalpuigurensis (Di'awida), 

141. 

japonica (Prawi(ia), 142. 
japonicus (Drawida), 142. 
iaponicus {Mo9iiliaaste7'), 

142. 

kanareusis (Drawida), 

143. 


kariikulatnensis {lUrya- 
scoHdes ioimiulni var.), 
2.19. 

karukubimciisiw ( Not o- 

soolex ti.niiniihii var.), 
219. 

kashi (Aulcdrilim), 509. 
kasl lyapi (/Kolosoiiia), 
41. 

kavalaianus (Megascolex), 

kein )ji ( Al lolobopbora 

(.Deudrobajna) ), 502. 
kempi (Drawida), 144. 
kem [li (Erythraiodrilus), 
460. 

kempt (Eui.yphoeiis), 434. 
kenipi {HJotlrU-m (Deii- 
drobiviia) ), 502. 
kenpii {Hiphvhtpfdla), 

460. 

kempi (Megascolex), 252. 
keiiipi Or’orionyx), 338. 
kcinpi (Styluri'a), 86. 
khwni (MutyplKBiKs), 446. 
kiniieari (Eryilirteo- 
driliis), 463. 

kimictiri ( Eudkliogaste r), 
407 . 

kinneari (Eudicliogastor 
ashwortbi var.), 407. 
kohoensis (Eutyphaius), 
434. 

koboensis (Pcriouyx),3S9. 
konkanensis (Moga- 
scolex), 2.53. 

kraepeliii i (Notoseobix), 

211 . 

k raepel ini ( Tnncplmcs), 

211 . 


focntdicinm's (PouPh 
drib IS], 180. 

iaetemn (Oct<t!asinuii), 
507. 

lacu/ji.ris ((Sl.ylaria), 85. 
lacunni ((jri<»drilu.s), 495. 
Items ( Typhens), 425. 
Imns ( Typhmis), 42.5. 
Mioria, 74. 

Lampito, 222 . 
langi (Cluntognsier), 50. 
laiireiilii ('II{eniunai.s), 79. 
ljuvsoni f Periebteta), 290. 
lelVoyi (Hcnlea), 115. 
kncocycla {PmckcBta ) , 

250. 

lencocyclus (Megascolex), 
256. 

levis (Eutypbunis), 425. 
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lififnicola (Phepetima), 
'’305. 

limiireii (OluetiOgastep), 50. 
Limnodriliig, 06. 
limosa (Deru), S8. 
iDugiseta (Mogascolex), 

257. 

longis(?ta (Pristinaj, 70. 
longus (i\legasc(,)lex koti- 
kanensis var.), 255. 
loren/i (iVlegascolex), 

258. 

LiimbpieicliB, 487. 
Lumhrioidce, 400. 
Lumbpxciiijv;, 490. 
Lumbricus, 508. 


MacUiioslni (Pei’ion vx), 
341. ' ■ 

tmli ii ( Per ionyx), 

341. 

Ill’ i ntoal i i ( Pei'ion vx\ 

341. 

magn ns ( E uty pi i oo u s) , 

434. • 

maindroni (Ortoehajlus), 
f. tfjploa, 382. 
luaiiicironi (Ootocba’i us 
(Ocloeliaitoidos)), 382. 
inalabarica (Dichogaster 
bolaiii 7 ar.), 473. 
malaharimis ( J> i eliogaster 
bolaui vap.)} 473. 
inal ayana (BenJmnm), 

475. 

umlayaim (Dichogasler), 
475. 

in ani puren si s ( Eii ty- 

pbcBiis), 441. 

iiiariensis (Allolobophora 
(Eophila)), 504. 

1 1 1 ari cn i sis ( Jlelodnlm 

QIMtUm)), 504, 
iiiasoni (Eutypbceus), 
-442. 

inasoni {Tfrphaus), 442. 
luasoiii {Tf/pJimis\ 442. 
inatiliaii (Drawidu), 144, 
ijiauritii {Lampito)^ 259. 
ttuiuritii (Megascolex), 
259. 

Megascolecida}, 102. 
Megascoleclnai, 165. 
Megascolex, 222. 
MegaseoUcidcE!, 1 62. 
Megascolides, 192. 
uienoni (Branchiodrilus), 

76. 

merkaracnsis (Howa- 
scolex), 308. 


mieliaelsenifAulopborxis), 

93. 

micliaelseni (Perionyx 
sikkiinensis var.), 3.59. 
mi<?/?«?ctai(Poxitodpilus), 
180. 

Mici'oeliaBhinai, 490. 
Microscolftx, 164. 
loillardi (Perionyx), 342. 
niiniiniis (Perionyx), 343. 
minoi* (Moniligaster des- 
hayesi vai*.), 122. 
niiixuta (Drawidsi), 1.45. 
xni n iita {Mon iliy aster), 

145. 

iiiinutiim (ISTaidiuni), 68. 
us {Mon iliy aster), 

mirnbilis (Pca'icbieta), 
290. 

mirahilu {Pericheta), 
302. 

inodcsta (T)i*awida), 145. 
niodestiis (Perionyx), 344, 
uiodiglianii (Dicbo- 

gnster), 477. 
inohanmiedi (Euty- 
pboens), 443. 
Moniligaster, 121. 

Monily faster, 124. 
Moniligastridie, 1 16. 
MonUiyasiridm, 117. 
IMoriiligttstririce, 117. 
Monopylepborus, 103. 
inonoi’chis (MegamluUs 
oneitli var.), 214. 
inonorchis (Notoscolex 
oixeili var.), 214. 
inontana (Slavina), 84. 
inoniaiius (Oetocliisetiis),' 
384. 

moritanus (Octocbietus 
(Octocbaii.oiclcs)), 884. 
moseleyi {Vhimcliarias, 
232. 

inultisphiiia (Mega- 
Bcolex), 261. 

ixxyBOX’ensis (Perionyx), 

345. 

xxaduvataxnensis 
(Di-awida), 146. 
naduvatainensis {Monili- 
y aster), 131, 146. 
Naididaa, 43. 

Naidium, 66. 
namiana {Ferimiycliella), 

346. 

ixainianus (Eutyphosiis). 
444. 

nainianus (Peinonyx),346, 


Nais, 53. 

Nais, SO. 

mnus {Motoscolex yjow- 
rmidiams var.), 219, 
nanu.s (Perionyx) 346. 
xxarayaui (Oiirgia), 481. 
Heniatogenia, 483. 
iiepalensis (l)i’awida), 

146. 

Iiepalensis ( Eiifcyplioeiis), 

445. 

nicbolsoni (Eixtyphoeus), 
440. 

nicbolsoni {Typhmis), 

446, 

iiilamburensis (Drawida), 

147. 

xi ilai nbu reiisis ( Monili- 
yastcr), 147. 
NoUodriiiis, 164. 
Nofcoseolex, 202. 
Idotoscokx, 192. 
niireliyensis (Alega- 
Bcolex), 261. 


obtiisa (JSfais), 60. 
oceidentMli s (Ociiero- 

drilus), 484. 
occideutalis (Ocnei’O- 
drilus (Ocnerodrilus)), 
484. 

Oenrroch'lliacea, 479. 
OcnerodfilidcR, 479. 
Ocnerodpilina% 479. 
Oenerodrilini, 479. 
Ocnerodrilus, 484. 
Ocnerodrilus, 483. 
Octoehsetinfe, 363. 
Octocbgetoides, 371. 
Octochajtixs, 369. ■ 
OGtOG}l(StUS,df^^, 
Octolasiuin, 507. 
oneili (Notoseolex). 212. 
oneili^ {MegascoUdes), 

opbidioides (Drawida 
robusta), 154. 
opbidioides (Drawida 
robusta var.), 164. 
opbidioides {Monili^ 
gaster), 154. 

or’ientalis (Cbaetogaster), 

orientalis (Eutypboeus), 
448, ^ 

orientalis {Typlceus), 
orientalis {Typlmus), 
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osinastom (Pheretima), 
S07. 

oxycepbahis (Auloplio- 
rus), 91. 


paobpaharensis {Ocio- 
chisiiis), 400. 
paelipalaarensia (Rami- 
ella), 400. 

paiYai (iSutyphoeus), 449. 
palieiisis (Outocbfjetus), 
385. 

pal iensi s (Ocfcochsetais 
(Octooh£etoides)), 385, 
pallida (Brawida pellu- 
cida Yar.)i 151. 
pallida (Brawida peiln- 
cidus 7 ar.), 151. 
pallida {l^erichata)^ SOI. 
pallida (Earn i ella), 401, 
palUdus ( OciochMua), 
401. 

palUdus (Perionyx), 347. 
palfiiioola (Bichogaster 
bolaui subsp.), 47*3. 
paluiensis (PlutelliiB), 

176. 

palustris (Aiilophorns), 
93. 

panamaensis (Nemato- 
geiiia), 483, 

papillata {BUiniha), 498. 
papillatus {Bilimha), 498. 
papilJatus(G'lypbidrilus), 
493. 

papillatus (Moniligaster), 
131. 

papillifer (Drawida), 148. 
papillifer (Megascolex 
esehericin xar.), 242. 
paradoxa (Brawida), 148. 
paraguayensis (Niiis), 61, 
paraguayensis (Pristina 
proboscidea Yar.), 73. 
parfimbikulaiuana(Braw- 
ida), 149. 

parYa (Allolobopliora), 
506. 

parva (Allolobophora 
(Bimastus)), 506. 
parva (Benimmia), 4T7. 
parva (Bicliogaster), 477. 
parva (BraYrida), 149. 
parva {Triqaste}'), 415. 
parmilm (Perionyx), 330. 
parvus {Bichogaster), 415. 
parvus (Bravrida), 149. 
parvus (Eudichogaster), 
415. 

^Tvus {Hdodrilm)i 506. 
parvus {Belodrilm (Bi- 
niast us)), 506. 


parim (Moniligaster), 

149. 

parvus (Monopyle- 
phorus), 104. 
paltipolensis (Mega- 
aoolex), 262. 
pattoni (Oetocbfietus), 
388. 

pattoni (Octochsetus 
(Octocbastoides)), 388. 
pmiM (Bi*awida), 150. 
pauU (Mmiiligaster), 

150. 

pauli (Perichteta), 312. 
pmdi (Pheretinia tapro- 
banse var.), 312. 
pecfcmaia (Nais), 63. 
pegiiana (PeriehcBta), 308. 
peguana (Pheretima), 
308. 


pcguams (Amyntas), 308. 
pellncida (Biporochfeta), 
317 » 

pellucida(Brawida), 150. 
pellucida (Moniligaster), 


pellucida (Penclimta), 
317. 

peUuoidm (Chaetogaster), 


Peloscolex, 105. 
peniagonalis (Mega- 
scolex}, 278. 
peutagonali.s (Mega- 
scolex travancorensis 


var.), 278. 

Perichmta, 288, 467. 
Perionychella, 318, 
Perionyx, 318. 

Perionyx, 315. 
perrieri (Moniligaster), 
123. 


pliaretnitus (Mega- 
scolex), 263. 

pliarpingianiis (Euty- 
pboeus), 450. 

phmeolus (Mega.scolex), 
238. 

phaseohis (Megascolex 
cocliinensis var.), 238. 

Pheretima, 2S8. 

pheretima (Megascolex), 
264. 

phillotti (Oetoehietus), 
390. 

phillotti (Octochintus 
(Octoolifctoides)), 390. 

phosphoreus (Miero- 
scolex), 164. 

Phreodrilidae, 108. 

Phreodrilus, 109. 

pilatus (Megascolides), 

200 , 


pincevna (Perionyx), 348. 
pittny i (OctocI 

30i. 

pi to i y i (Oct.ochfct 11 s 

(Octochiutoides)), 391 . 
Pkttroph lehs, 40. 
Pleurophkps, 40. 
Pliitellus, 170. 

Plntelhi.% 179. 
pokhrin rnis fl^erionyx), 
349. 

polytheea (Megascolex), 
264. 

polytheca (Perionyx), 
351. 

ponmudianns (Noto- 
scolex), 214. 
Pontodrilits, 179. 
Pontoscolex, 488. 
p oonen si s (Ben ham ia ) , 
416. 

poonen.sis (Eudieho- 
gaster), 416. 
poonen sis ( Trigusier), 

posthnma (Perichesta), 
309, 

posthuma (Pheretima), 
309. 

posthumus (Amyntas), 
309. 

prashadi (Allolobophora 
(Allolobophora)), 501. 
prashadi (Eudichogaster), 
416. 

prashadi (Belodrihis 
(Allolobophora)), 501. 
prashadi (Megascolides), 
201 . 

prashadi (Octoclimtus), 
392. 

prashadi (OctocI uetus 

(Octooha^toidos)), 892. 
Pristina, 69. 
l^nstina, 66, 
probo,sci dea ( Pri si i na), 
7:i . 

prnfwpt (Allolobophora), 
507, 

(Eutypha'iis), 

446. 

Psawmoryeies, 105. 
pullus (Perionyx), 352. 
pulvimitus (Perionyx), 
353, 

piirailio (Megascolex), 
266. 

pU7{Jabe7isis (OhiBto- 
gastei*), 50. 

puujabensis (Nais com- 
munis var.), 55. 
piinjabensis (Nais 
hUis var.), 55. 
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ptmjahensis (Slavina), 82. 
puaillus (Eudicbogaster), 
418. 


quad ri gen aria (Pbere- 
tima), 290. 

quadri])apiilatns ( Euty- 
phauis), 451. 
quilonensis (Megascolex 
travancoreiisis var.), 
276. 

qiiintus (Megascolex), 
267. 

JRamella, 397. 
liamiella, 397. 
ramnadana (Drawida), 

152. 

rangainatiana (Drawida), 

153. 

o^ams (GHypliidriliis), 
491. 

ratus (Megascolex), 268. 
raui (Drawida), 156. 
ravierisis (Ifais), 65. 
rotnex (Aulodrilus), 107. 
Wdssodrilm, 103. 
riinatus (Penonyx), 354. 
riparius (Octoelioetus 

(Octocbajfcoides) pali- 
ensis Tar.), 386. 
riparius (Octocboetus 

paliensis var.), 386. 
rimilorwn (Tubiiex), 106. 
robusta (Drawida), 154. 
robuata ( MomVtqmier), 

154. ' 

robus^tus (Moml'Ujasier), 

154. 

rosea (Allolobopbora), 
499. 

rosea (Allolobopbora 
(Bisenitt)), 499, 
rosea (Drawida), 155, 
rosea {M'lseuia), 499, 
rotuTigana (Drawida), 

155. 

rubelliis (Lunibricus), 
508. 

ruber {Mmiliff aster), 131. 
rubida (AUoIobojAiora 
(Dendrobaina)), f. ty- 
pica, 503. 

nibidus (Helodrihcs (Den- 
d robssna)), f.typi ca,503. 

saffmwisis (Glyphi- 
drilus), 491. 
saleitensis {Perwh(eta\ 
259. 


saliens (Dichogaster), 
478. 

saliens {MicTodnln^, 
478. 

saltans (Perionyx), 355. 
sansibaricuB (Perionyx), 

356. 

sapphirinaoides (Draw- 
ida), 150. 

sappliir i naoidea {Momli- 
gader), 156. 

sarasinoruni ( Crypto- 
drilus), 188. 
sarasinonim (Mega- 
scolex), 269. 

sarasin orum {Notoscolex), 
188. 

sarasinonim (Wood- 
wardia), 188. 
scandens (Drawida), 156. 
schinardin (Megascolex), 
270. 

schmkarai (Drawida), 
157. 

scularins (Eutyphoeus), 
452. 

scutarius (Notoscolex), 
215. 

seinpe'ri (Braticbio- 
drilus), 75. 

set n peri {OhmtohranGhis), 
75. 

sextus (Megascolex), 
270. 

shillongensis (Perionyx), 

357. 

sbunbarai (Drawida), 
157. 

sikkimonsis (Feriovy- 
chella), 358. ' 
sikkimensis (Perionyx), 

358. 

sikkimensis (Plutellus), 

177. 

silvestris (Plutellus 
indiciis var.), 175. 
si mlaen sis( Pmmhijehella), 

359. 

simlaensis (Perionyx), 
359. 

simplex (Megascolex 
varians var.), 282. 
singhalensis {Mega- 
mlides)., 178. 
singhalensis (Plutellus), 

178 . - 

Slavina, 80. 

socialis (Limnodriliis), 
96. 

somavarpatana (Draw- 
ida), 158, 


sowerhii (Branchiura), 99. 

sowerbyi (Branchiura), 
99. 

spectabiiis (Megascolex), 
272, 

Spenceriella, 190. 

>S2>irosperma, 105. 

spongillce (Chaetogaster), 
52. 

stephensoni (Aulodrilus), 
510. 

siephemoni (Aulopborus), 
92. 

stewarti ('Drawida pellu- 
cida var.), 152, 


stewarti 

216. 

(Notoscolex), 

striatus 

218. 

(Notoscolex), 

stuarti 

468, 

(Hoplocheta), 

stuarti (Hoploe)isetella), 
468. 


stuarti {Fcricheta), 4G8, 
Stylaria, 85. 

si&ruhmmda (Allolobo- 
phora), 503, 

snbrubieunda (Allolobo- 
pbora (Dendrobiena) 
rubida f.), 503. 
subrubicimaa {Eeto- 
drilm (Dendrobfiena) 
nibidus f.), 503. 
snbrubieunda {Eelc- 
drilm (Dendrobuina) 
nibidus var.), 503. 
suctoria {Eoploc}mtdla\ 
464. 

suctoria (i*heretima), 
311. 

suctorius (Eryt’brseo- 
drilus), 464. 
sulcata (Drawida),' 158. 
suremd (Octocb actus), 394. 
surensis (Octoebgetus), 
394. 

surensis (Octoehsetus 
(Octoeluetoides)), 394. 
sylvicola {Lampito), 273. 
sylvicola (Megascolex), 
273. 


taprobansa {Amyntas), 
31 2* 

taprobance {Ferkh(sta)y 
312. 

taprobanse (Pheretima), 
312. 

templetonianus (Mega- 
scolex), 274. 
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tenmalai {Megasoolides), 
219. 

tenmalai (Notoseolex), 
219. 

tentaeulaia (Pristina), 

71. 

tentdoulaUm (Kaidmn), 

71. 

termiticola (Nofcoscolex), 

221 . 

imiarid (Fkitfophhps), 

43. 

ternai’ium (^^olosoma), 
43. 

Tdmgonurtis, 498. 
thnrgtoni (Octocluetus), 
396. 

thurstoni (Octochinius 
(Octoeliintoides)), 396. 
tiinklus (Plutellus), 
179. 

tonkinensis (Aiiln- 
phoms), 91. 
toTikinensis (Dero), 91. 
trapezoides (Allolobo- 
phora (Allolobophura) 
caliginosa subsp.), 501. 
trapezoides (Helodrilns 
(AUolobophora) ocdigi- 
nQsus)t 501. 

trapezoides {Helodnkhs 
(Allolobopliora) call- 
ginosus f.), 501, 
trapezoides {Hehdnlus 
(Allolobopbora) , caU- 
giiiosm subsp.), 501. 
trapezoides {Hdodriltis 
caligimsus var.), 501. 
travail coreu.sis {Amyntas ) , 
313. 

travaucorensis {Ben-- 
licmia), 478. 

travaucorensis (Dieho- 
gaster), 478. 

t ra vancorensi s ( D rawid a) , 
159. 

travaucorensis (Gordio- 
clrilus), 482. 

travanoorensis (Mega- 
scolex), 275. 
travaucorensis {Beri- 
chmtiC)^ 313. 

travanoorensis (Phere- 
tima), 313. 


tricliocluntus ( Eutlicho- 
gaster^, 419. 

Tngnskr, 402. 
Tri(/astri)MB, 363, 304, 
408, 409. 

tribhafa (Lanipiio)^ 279. 
tnlobatus (Megascoles), 
279. 

trincomaliensi.s» (Cn/pio- 
dH/us), 222. 

trincomaliensis (Noto- 
SGolex), 222. 

Jrluephnts^ 192. 
t r i vandrana (Phereti m a), 
314. 

tr i vand ran us ( Mega- 

scolex), 280. 

iuberosns (Glypliidrilus), 
494. 

Tubilex, 105. 
tnbifex (Tubifex), 106. 
tnbifex (Tubifex 
(Tubifex)), 106. 
Tubificidie, 95. 
turaensis (Eutyplioeus), 
453. 

turaensis (Perionyx), 300. 
TgphcpAm^ 363. 

Tfiph(BM^ 420. 
tTyphixuSi 420. 
typica (Drawida japonica 
f.), 142. 

typica (Drawida pellu- 
cida f.), 150, 

typica (Drawida peliu- 
Vidus f.), 150. 
typica (Drawida robusfca), 
154. 

typica (Drawida robusta 
f. ), 154. 

• typica (Megascolex 
travancorensie f.), 275. 
typica (Octochaitus 
maiiidroni f.), 382. 
typica (Pheretiina 
b away ana f.) 300. 
typica (Plierefciina haway- 
ana subsp.), 300. 
typica (Plutellus , 
in die us f.), 174. 
typica (Pontodrilus 
bermudensis f.), ISO, 
typica (Pristina probos- 
cidea Q, 73. 


typious (Megascolex tra- 
vancorensis var.), 275. 
ty pirns (Notoscolex pon- 
inudianus var.), 214. 


imiqua (Drawida), KiO. 
iiniqua ( Mofi Uh faster}, 

100 . 

timqmis ( Mo }iili(f aster), 

100 . 

uzeli {Plutelkis), 188. 
uzali (Wootlwardia), 188. 


varians ( Megasnolox), 28 1 . 
variegata {Perionychella), 
302. 

variogalais (Perionyx), 
302. 

rerniiciilm, 103. 
vilpattionsia ( Lanipito), 
285. 

vilpattiensis(M'.egascolex), 

285. 

violacea {?Briclimla\ 294. 
viola oea ( P beretin i a) , 

294. 

violamm {Amyntas), 204. 
viride (iEolosmna), 42. 
viridis (Periclioeta), 227. 


waltoni (Eutypboeus), 

455. 

willcyi (Megascolex), 

280. 

W'illsi (Drawida), 101. 
Wootlwardia, J83. 


zeyltJ-nica (Dero), 89. 
r eytauim {La m pito 

'inauritii vnr.), 200. 
zey Ian i cus ( Hmpvro- 

drilm)i 109. 

zeylanicuH ( Megascolex 
mauritii var.), 2iUb 
zeylanicus (Phreodri Ins), 
‘109. . 


zonatus (Megascolex 
polytliooa var.), 265. 
zygochmtus (Megascolex), 
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